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ABSTRACT 


FPP-12 INSTRUCTION TEST 2B IS DESIGNED TO TEST ALL FPP JUMP 
INSTRUCTIONS, AT THE START OF THE TEST THE USER IS GIVEN THE 
OPTION OF SELECTING ONE OF TWO POSSIBLE MODES OF OPERATION! 


A: RANDOM MODE WHERE THE ADDRESS JUMPED TO 1S 
GENERATED. RANDOMLY OUTSIDE THE AREA OF CORE OCCUPIED 
BY THE PROGRAM, 
B, NON=RANOOM MODE WHERE THE ABDRESS JUMPED TO {S 
SELECT VIA THE SWITCH REGISTER aT THE ORERATORS 
DISCRETION. THE SPECIFIED ADDRESS IS TESTED 
TO DETERMINE IF IT 18 A LEGAL ADCRESS OUTSIDE THRE 
AREA OF CGRE OCCUPIED BY THE PROGRAM, 
ALL JUMP INSTRUCTIONS FOR THE FRP ARE TESTED IN A SIMILAR MANNERG 
&, ADORESS 70 BE JUMPED 76 IS FORMED: 
1, BY & RANDOM GENERATOR IN RANDOM MODE 
2. BY THE SwWITCR REGISTER IN NON-RANDOM MODE 
B, THE aBORESS IS TESTED To DETERMINE THAT IT 18 
OUTSIPG. TRE AREA OF GORE MEMNGRY OCCUPIED BY 
THE PROGRAM. 
&, —~N FPR PESMIT INSTRUCTION. IS PLaceEp IN THE SELEETEO 
ADDRESS LOCATION, ALL. OTHER GORE LOCATIONS GUT= 
SIDE THE PROGRAM CONTAIN FPP HALT INSTRUCTIONS, 
®. THE Pee ex€cutes THE FEXIT INSTRUCTIONS AND HEN 
THE FRC AND OTHER REGISTERS ARE TESTED FOR 
EXPEGTED VALUES. 
REQUIREMENTS 
FQUIPMENT 
14) A.FPPei2 FLOATING POINT PROCESSOR 
2) a. STANDARD: BASIC: POP=8 OR POP=412: 
3) AN: ASR#=33 TELETYPE. OR EQUIVALENT 


STORAGE: 


THIS PROGRAM IS BESIGNED TO RUN-IN MEMORY BANK @ AND MAY CLEAR OR 
USE aLL OF MEMORY NOT OccUPIED BY THE PROGRAM, 


PRELIMINARY PROGRAMS 


ALL PDP-8 AND/OR PDP=12 MODE SASTE. INSTRUCTION DIASNOSTIES AND 
R TO RUM YING 


EXERCISERS MUST WAVE B 


EEN. SUCCESSFULLY RUR PRIO 
THE PROGRAM, 
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43.1 
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AOE PROGRAM IS RUNNING. —_ 


ed 


LOADING PROCEDURE 


REFER To L@ADING PROCEDURES FOR PARTICULAR MACHINE BEING USED 
1F POP~6!, 8L OR BE, 


METHOD FOR POPoi2 
THIS PROGRAM MUST BE LOADEO WITH THE BINARY LOADER. IF YOU ARE 
UNFAMILIAR WITH THE PROPER BINARY LOADING PROGEBURES REFER TO 


APPENDIX A OF THIS DOCUMENT, OTHERWISE PROCEDE WITH THE 
FOLLOWING! 


A) SET THE TELETYPE READER SWITCH TO FREE 69R OG NOTHING IF A 
HIGH SPEED READER IS BEING USED 


B) OPEN THE TELETYPE READER AND INSERT THE PROGRAM TAPE SO 
THAT THE ARROWS ON THE TAPE ARE VISIBLE AND POINTING 
IN THE OIRECTION OF TAPE MOVEMENT. 

C) CLOSE THE READER AND SET THE READER SWI¥CH TG START, 

D) SET THE TELETYPE FRONT PANEL SWITCH TO START, 

E) SEY THE LEFT SWITCHES TO 7777, 

F) SET THE RIGH? SWITCHES TO 4660) @2906 FOR HIGH SPEED READER 

G) SET THE MODE SWITCH TO 6& MODE, 

H) DEPRESS 1/0 PRESET, 

1) DEPRESS START LS. 

J) WHEN THE PROGRAM TAPE HAS BEEN READ IN THE ACCUMULATOR MUST 
BE 982, IF tT 18 NOT. A READeIN ERROR HAS OCCURRED AND ONE 
MIGHT TRY RELOADING THE BINARY LOADER, 

SEE APPENDIX Ac 
K) REMOVE THE PROGRAM TAPE FROM THE READER, 
STARTING PROCEDURE 


THIS PRELIMINARY SET UP PROCEQURE IS CRITICaL AND ANY OMISSION 
WILL RESULT IN AN ERROR, 


4) SET THE SWITEH REGISTER TO 8084 IF THE FPP (S USED WITH A PDPsB! 
OTHERWISE FOR ANY OTHER POP=6 OR 12 SET THE SWITCH REGISTER EQUAL TO e806, 


ae Ye ae ce GF gn GE OE me Oe ow OE ae oe ay FS ew YS EE SY ae oe fH Ow ae 2 gs GP ae bE ae oe OD OO or ay oe ae OH ag HF ap ax Sh OH oe ap a sas i hae be ws se es a ag ea pte 


2) SET THE MODE SWITCH TO 8~-MODE 
3) DEPRESS 1/0 PRESET 
4) DEPRESS START 22 


pay Magne) AN Wea mance) SA 


fs 


75. 
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CONTROL SWITCH SETTINGS 


SWITCH @ OF THE SWITCH REGISTER DETERMINES THE MODE OF 
OPERATION. 


SR@=8 RANGOM MODE 
SR@a1 NON-RANDOM MODE 


IF NON-RANDOM MODE 18 SELECTED THE PROGRAM HALTS AND 
WAITS FOR OPERATOR INTERVENTION, THE ADDRESS IS SPECIFIED IN THE 
SWITCH REGISTER ANS KEY CONTINUE I3 HIT 


ONE INITIAL SWITCH SETTING 18 USED BY THE PROGRAM TO DETERMINE 
WHETHER OR NOT THE COMPUTER USED WITH THE FRP=12 1S A PoPe@8}, 


SRiis@ NOT A POP-B] (ANY OTHER PDPe8 OR 42) 
SRlisi POP~6] 


IF SRiied THE PROGRAM WILL CHANGE THE TIME OUT CONSTANT 
WHICH FAILS ON A POR*8! DUE TO DIFFERENCES [N THE DATA BRESK 
INTERFACE TIMING, | 


MESSAGE FORMAT 


4) THERE ARE THO ERROR TYPEQUTS IN THE PROGRAM, THE DIAGNOSTIC 
iS oF THE FoRM @F AN INSTRUCTION TEST AND ERROR HALTS 
HAVE BEEN USED PRIMARILY WITH 4 WELL GOCUMENTED LISTING, 


Ae IN NON@RANDOM MODE, If TWE SWITeH REGISTER 
ADORESS 1S IN THE MAIN PRUGRAM a TELETYPE 
MESSAGE INFORMS THE GPERATOR ANG THE PROGRAM HALTS 
FOR GRPERATOR INTERVENTICN., 


B, IF THE FRR DOES NOT INTERRUPT WITHIN A SPECIFIED 
TIME LIMIT TIME GUT EScURS. THE ADDRESS WHICH 
FAILED AND MAJOR STATE ARE TYPED OUT, 


2) THE TELETYPE BELL RINGS aPTER EVERY PASS THROUGH THE 
PROGRAM, 


MAINTENANCE INSTRUCTIONS 
FPP-12 MAINTENANGE INSTRUCTIONS ARE NOT USED IN THE PROGRAM, 











ABSOLUTE 
ADORESS 


7756, 
7757, 
7768, 
7761.5 
7762, 
7763, 
7764, 
7765, 
7766, 
7767, 
7778, 
77715 
7772 
77783. 
7774, 
7775. 
7776, 


APPENDIX A 
PDP-8 MOBE PERFORATED = TAPE LOADER 
READIN MODE LOADER 


THE READIN MODE (RIMi LOADER IS A MINIMUM LENGTH, BASIC, 
PERFORATED~TAPE PROGRAM FOR THE 33 ASR, {7 IS INITIALLY STORED 
IN MEMORY BY MANUAL USE OF THE OPERATOR CONSOLE KEYS AND 
SWITCHES, THE LOADER IS PERMANENTLY STORED IN 18 LOCATIONS 

OF PAGE 37, 


THE RIM LOADER CAN ONLY BE YSED IN CONJUNE TION WITH THE SSASR 
READER (NOT THE WIGHeSPEED PERFORATER=TAPE READER), BECAUSE 

A TAPE IN RIM FORMAT IS, IN EFFECT, TWICE AS LONG AS IT NEEO BE, 
I? IS SUGGESTED THAT THE RIM LOADER BE USED ONLY TO READ THE 
BINARY LOADER WHEN USING THE S33 ASR, (NOTES SOME POHP}i2 
HIAGNOSTIC PROGRAM TAPES ARE IN RIM FORMAT), 


THE COMPLETE PDP=12 RIM LOADER (SA = 7756 15 AS FOLLONSS) 


OCTAL INSTRUCTION 

CONTENT TAG 1 Zz COMMENTS 

6832 Bec, KCE CLEAR AC AND FLAG 
6834 KSF fSK7P iF FLAG = 4 

6357 JiMhBed ALOOKING FOR CHARACTER 
6836 KRG AREAD EUFFER 

7186 CLL RIL 

7826 RTL A/CHANNEL 8 IN ACO 

7510 SPA AEHPCKING FOR LEADER 
5337 JMP BEGe4 /FOUND LEADER 

7886 RTL OK, CHANNEL 7 IN LINK 
4034 KEP 

§367 JP eg 

60354 KRS fHEAS, BO NOT CLEAR 
7429 SNL /CHECKING FOR ADDRESS 
3776 HCA ! TEMP /STORE CONTENT 

3376 Oca TEMP fSTGRE ADDRESS 

5356 JMP BEG JNEXT WORD 

g TEMP, g /TEMP STORAGE 

BXXY JMP Xx AMP START OF BIN 


7777 > 


LOADER 


PDP-12 ONLY 


ae ea Pm we 


PLACING THE RIM LOADER IN GORE MEMORY BY WAY OF THE OPERATOR 
CONSOLE KEYS AND SWITCKES 1S ACCOMPLISHED AS FOLLOWS: 


A) 
B) 
0) 
Dd 
E) 
F) 
G) 


TO 


SET THE STARTING ADDRESS 7786 IN THE LEFT SWITCHES. 

SET THE FIRST INSTRUCTION (6952) IN THE RIGHT SWITCHES, 
PRESS THE FILL SWITCH. 

PRESS THE FILL STEP SWITCH 

SET THE NEXT INSTRUCTION (6834) IN THE RIGHT SWITCHES, 
PRESS THE FiLi STEP SWITCH, 


REPEAT STEPS 0 AND E UNTIL ALL 16 INSTRUCTIONS HAVE BEEN 
DEPOBITED. 


LOAD A TAPE IN RIM FORMAT, PLACE THE TAPE IN THE READER, 2E7 


THE LEFT SWITCHES To THE STARTING ADDRESS 7756 OF THE RIM 
LOADER (NOT OF THE PROGRAM BEING READ), PRESS THE START LS KEY, 
AND START THE TELETYPE READER: 
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DIAL16@ 


POB1 
QB62 
ba08 
oo04 


yae3 


6552 
6553 
6555 
6562 
B22¢ 


G04 
6552 
5423 
g229 
gee 
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4 
/ 
/INST2B, MAINDEC#42-D8NB 
/COPYRIGHT 1970,01GITAL EQUIPMENT CORF., MAYNARD, MASS, 
/THIS TEST 18 DESIGNED TO VERIFY TRE EXECUTION 
/OF ALL FORMS OF JUMPS ON THE FPP42! 
CONOITIONAL JUMPS 
JUMP ON ALIGNMENT 
JUMP ON INDEMSO(CPTIGNAL INCREMENTS 
YWO SUBROUTINE CALLS 
RETURN ADDRESS STQRED: 
IN BASE REGISTER 
IN CODE AT JUMP LOCATION 
JUMP YO CONTENTS OF Fac 


AUTHOR: BOB ARMSTRONG 
/ 


™ “™, Te Me @ Mea ™. Te “ae 


fMAGOR START, POPL2 

41/0 PRESET,8 MODE 

JSET LEFT SWITCHES TQ 8262 

ASET RIGHT SWITCHES TO DESIRED OPTION 
/DEPRESS START LSw 


é 

fMAJOR START. 8 FAMILY 

/SET SWITCHES TO 8208 

/DEPRESS LOAD ADDRESS 
#SET SWITCMES TO DESIRED OPFION 
ASTART 


f 

/SWITCK SETTING (NORMALLY 89289) 
ASWAGeB, JUMP TO RANDOM ACORESS 
fSWEGaL, JUMP TG SPECIFIED aDORESS 
/SWiies. POP@SE, BL GR 28 

#SWiizt POP<S] 


é 

/PROGRAM OPERATION: 

AIF SwOde4, THE PROGRAM WILL HALT TO ALLOW THE 
/BPECIFI€C ADORESS 76 BE SEF IN THE SWITERES 
AAFTER SETTING, HIT EONTINUE 

d 

/RESTART LOCATION ® 228 


f 
#SOME LOT DEFINITIONS FOR Frede 


4 
FRICLE6552 /CLEAR FPP 
FPEOM=6553 /LOAD FPP COMMAND REGISTER 
FPS136555 /START THE FPP: SKIP NEXT INST IF EXECUTED 
FSTATE #6362 READ THE MAJGR SYaTeS OF THE FFP INTO AC 
FEXIT#= 0888 /FPP INST TO CAUSE AN EXIT 
PMODE 
#8001 
FRICL ACLEAR FPP 
JMP oT 82 @RETURN FRSa INTERUP 
RTADG, @ ABEPTUSN ALC ESE 
TOUT. 8 /TIiME OUT 
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DIALIs 


2928 
O821 


C822 
C928 
2824 
8925 
BB26 
2827 
8839 
6931 
Q83e2 
8838 
5834 
8035 
8836 
8837 
2548 
O841 
0842 
2843 
G44 
8845 
0846 
8947 
8858 
G51 
6952 
9853 
8854 
8955 
8856 
0857 


5868 
OB64 
9862 
8865 
0864 
2665 
0066 
0667 
0276 
O74 
872 
2878 
8674 


8875 


45-SEP-74 G8ii2 PAGE 4-4 
e082 
JMP Y .@f JIN CaSE STARTED 
$268 ABY START 26 

f 


/ PAGE ZERO CONSTANTS 
/ 


KG0Gi, 8861 
K9OG3, 8828 
KGO07, 8887 
K9027, 8827 
40198; @182 
K@287, 6267 
KG212, 6242 
KG245, @215 
K9260, 8268 
K@4G0, 8468 
Ki@@@, 1884 
Ki8i@, 1836 
Ki828, 41892¢ 
Ki93G, 1836 
KiG4@, 1846 
Ki95@, 1038 
Ki868, 1868 
Ki970, 1876 
K11i28, 14122 
K1139, 4132 
K2008, 28808 
K4068, 4882 
K7602, 7682 
K7752, 77582 
K7787, 7737 
K7764, 7764 
K7768, 7748 
K777@. 777 
K7774, 7774 
K7776, 7776 
é 

f GROSS PAGE REFERENCES 
4 


JTSTA, JTS7 
RESETA, RESET 
FRERRA. FPRERR 


fSUBRGUTINES ADDRS, 


RANDAs RANDOM 

SWERRA» SWERR 

QOADBA, OADG-1 

LASTADs LSTLOGeL 

JTAGA, JINST /ADGRESSES 
START, TVEQ 

T¥PEA, TYPE 


RTNADAs RTNADD 

MSTATAs MSTATE 

APTADO, AFT 

AACTIVE PARAMETER TABLE 
f 

APT; 2 


/AODRESS OF TABLE 


/ACFIVE TABLE 


£ 


/ DIALI@ 
111 2076 
412 8877 
113 B1g0 
114 9 8181 
115 8192 
116 = 2193 
117 104 
118 
119 
128 
41214 9105 
422 © 8196 
123 
124 = 187 
125 8418 
126 = @414 
127 9112 
128 0©=_- 8118 
129 @114 
1390-418 
134-8416 
132 
133 8417 
134 128 
435 8424 
136 
137 
138 
139 = @i22 
148 0423 
144 6424 
142 6128 
143 
144 
145 
£46 @126 
147-8427 
148 «= @138 
149 
458 8434 
1454 8132 
152 0133 
153 
154 9134 
155 
156 6135 
157 8136 
158 2137 
159 
160 
164 8148 
162 8144 
163 8142 
164 9143 
165 9144 


Ves 


SO2H 
0187 
9117 
2220 
GHD 
GBR 
gaoe 


G229 
BEG 


GO88 
e608 
g8e¢ 
POE 
GOGB 
Ge2e 
Q8op 
GQug 


GHeS 
@@eE 
BCS ¢ 


GGnR 
G69 
Gb2D 
98¢e 


@62¢ 
ggeg 
004 


ZL 
Beg 
9089 


e209 


@BR2 
8189 
8779 


gakg 
7380 
4052 
S142 
1065 


45-SEP-74 Gii2 PAGE 4-2 
PPC, 8 

XADO, X8@ 

BADD, Bee 

DADO: | 

FEXe, a 

AMSW,; g 

ALSW, 8 


/ 
/ARGUMENTSeRESET EACH PASS 
/ 


JTEMP, @ ATEMP SYORAGE 
RANADD, @ 
INDEX REGISTER 
XOg , oi 
Xi g 
KX?» 8 

1] 

is 

i] 

g 
A? > 6 
BASE REGISTER 
268. G 

6 

g 


f 
#VARLTABLES@NGT RESET 
é 


ENTR, 5 

ENTRi, @ 

DONE, a 

¥YREG» g 

é 

TEMP aG FGR CONSIFI@NAL JUMPS 
é 

FFEXP, 6 

FanSws, 2 


TALEWs 8894 
#JEMP INDEX REG FOR JXN 


TMAEG, @ 

{NOEX, 6 

BiTS, ) 

fFLAaG FOR RANDOM NUMBER GENERATOR 
RNOFLG: @ 

/ARGUMENTS FOR RANSOM NUM GEN 

Xs €332 

HY ¢ 6182 

gs 2778 


SUBROUTINE TO RESET TESTS EAGH PASS 
/ 


RESET, 8 
CLA CLL 
VaR «7757 Pi9i 8) 
OCa CNTR PEAUNTER 
FAD OADDA ASTARTING &80 
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166 0145 3841 OCA 8811 /AU?O INDEX 

167 6146 §411 pCa 1 @@14 fSET TO @ 

168 @147 21242 SZ CNTR /DONE ? 

169 0158 8146 JMP ,92 /..GoP 

178 9154 534g UMP i RESET 

171 f 

172 ff SUBROUTINE Yo SET UP THE JUMP INST» 

175 // START THE FPP, ANDO INTERRYPY TO THE 

174 f/f NEXT LOCATION IN CORE 

175 } 

176 // FIRST £7 GETS THE RETURN ADDRESS 

177 // aAND STORES [7 IN LOG gGo3, GETS THE 

176 // ADDRESS OF THE JUMP INS? ANG STORES 

479 // YT IN TRE FPP PROGRAM COUNTER(FEC) 

188 // THEN IF SETS A COUNTER TO ALLOW THE 

184 4/7 FPP a MINIMUM NUMBER OF BREAKS TO 

182 // PREVENT CORE BESYTRUCTION: [T STARTS 

483 // THE FRPP AND WAITS FOR AN INTERUPT. 

184 // JUMPING TO AN ERROR ROUTINE IF THE 

185 // FPP BOESNT INTERUPT IN A PRESERIBED 

186 // TIME, WHICH PRINTS OUT THE STATE OF 

487 // FPP aNO THE ADDRESS OF FHE TEST IT 

188 f/f WAS ATTEMPTING 

189 f 

198 8152 9829 JTST. g 

194 2153 7388 CLA ChL fELEAR ACrL INC 

192 2154 4152 TAG JTST 4GEF RTADD 

193 9155 3983 pCa RTADD fi.0a0 FoR INTERUPT 
1494 156 414867 TAD JTAGA /LO INET AOOR 

195 157 3876 oCa FPC ASTBR FRE 
196 168 1884 TAD TCU? fALLOW 24(8) BREAKS IF POP-GE, BL OR 12 
197 G16%4 $185 OCa JTEKP JO® ALTERED BREAK CONSTANT IF FPOPw8] 
198 0162 6084 TON 

199 @163 4874 TAQ APTADB SSE APT 

206 2164 6535 FEST ASTART FPP 

201 9165 7492 bit fALREADY GOING 

202 9166 2185 isz2 JTEMP /INGREMENT COUNTER 
283 167 8166 JMB oft /DONE? 

204 i178 6882 1OF /ENe AF 

205 171 6462 UMP [ FRERRA AERROR=NO INTERUPT 
286 / 

207 /LOCATION OF JUMP INSTRUCTION EXECUTED BY FPP 
2068 /INSTRUCTION AND ADDRESS LOADED BY PROGRAM PRIOR 
209 4T0 EXECUTION 

218 /FPP EXITS EITHER AT ZEROEH CORE FOLLOWING PROGRAM 
211 fOR ZEROS FOLLOWING JUMP INSTRUCTION 

212 / 

213 9173 — eBETS 

214 9173 8882 JINST, 2 AJUMP INST 

215 2174 8089 JMPADD, 8 /ADORESS 

216 2175 9889 Gao /EXIT 

247 2176 8082 OOeg /INSURANCE EXIT 

218 177 8&9 FEXIT /EINSURANCE EXIT 

219 / 

222 ASTART OF PROGRAM 


os 


( ) 
/ 


eo ee 
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2208 
Beal 
Q28e 
G2a3 
B204 
2205 
B26 
G2a7 
e218 
B2i44 
G212 
8213 
8214 
245 
G216 
0217 


8220 
Be24 
G222 
82235 
G224 
8225 
B226 
O227 
8239 


8231 
232 
R235 
R234 


2235. 


2236 
0237 
8248 
G241 
0242 
0248 
6244 
245 
B246 
0247 
B258 


¥983 


p2ee 
7624 
9222 
7459 
5219 
738 
1054 
304 
5212 
£054 
50284 
F684 
g047 
3134 
4134 
F44g 
F422 


SRS AS Ge LS 
Poa Fy Gee Bey 


€ 8 en ‘: P ay ¢ 


feb Get BBD Cans 


4, Fs Kaj ws, 
oe 


# 


RY wa Cal ee = 


4464 
4054 
$173 
4463 
3174 
1126 
$122 
4127 
3123 
1192 
3184 
4460 
73586 
4122 
7044 
4126 


15-SEP-74 


/GET RIGHT S 

/ 
#209 
LAS 
ANS 
SN& 
JMP 
CLA 
TAQ 
OCA 
JMP 
TAD 
ACA 
LAS 
AND 
BCA 
TAS 
SZA 
i, F 

f 


G42 


WITCHES 


KBOB4 


» 3 


K7752 
TOUT 


oo) 


K7765 
FOUT 


K4280 
RNOFLG 
RNOFLG 


PAGE 1-4 


/LOAD SWITCHES 
AMASK BIT 11 
/SKIP IF AC NOT 2@ B 


/TIME OUT SET UP FOR POP=6! 


/Time OUT SET Up FOR POPWBE, SL OR <2 
/LO0a0 SWITCHES 

/MASK BIT @ 

ASTOR FLAG 

/GET IT BACK 

/SKIP IF RANDOM 

AHALT TO RESET SWITCHES PO JUMP AGORESS 


SET REST OF FEMGRY TO ZEROS 
#¥O FORM FPP EX{T INSTRUCTIONS 


é 
Clea 
TAB 
GGA 
OCA 
132 
JMP 
FPIC 
TAB 
FPCO 

ff START TE 

é 


f 

PTEST JEQ INSTRUCTION 

# 

#JUMF IF Fac EQUALS BERQ 


TwEGe- Jh$ 
TAR 
OoA 
JMS 
OCa 
TAQ 
BCA 
FAD 
OCs 
TAD 

CA 
JMS 
CLA 
TAS 
Cia 
TAD 


CLL 
LASTAD 
CNTR 

| CNTR 
CNTR 
12 

L 
Ko402 
i 

$75 


1] RESETS 


Kigae 
JINSY 

1 RANDS 
JMP ADE 
TREAF 
FEXP 
TAMSW 
ahs 
TALS 
ALSw 

1 JTSYA 


CLL 
FEXE 


TFEXP 


SELEAR 

/GE7 LAST ADORESS 

fSTGR IN GGUNTER 

/DEPOSIT #2R0 In THAT ACORESS 
fTHROUGH NEMORY 

4NOT YET«GO Of 

/PONEwWCLEAR FPP 

AINTERLPT ENABLE &fT 

ALGaAtu COMMAND RECISTER 


ARESET 
fiNST 
fSTeRe INST 

/GEY RANDOM aDOR 
STOR AS ADDR 
fGEY TEMP EXP 
ASTORE 

fGEY TEMP MSW 
STORE 

/GEY TEMP LSW 
/STORE 

START FP? 
fRLEAe 


are 
eer OF “ie 
3 gy i r 
° = ac Se 
eee i Pa) 


fSAWE 











f 


276 
e77 
278 
279 
289 
281 
282 
2835 
264 
285 
286 
287 
288 
289 
299 
294 
292 
298 
294 
295 
296 
297 
298 
299 
oo@ 
384, 
382 
383 
304 
S@5 
386 
307 
308 
389 
318 
Sid 
S$i2 
313 
314 
315 
316 
317 
318 
319 
$28 
$21 
$22 
5235 
324 
525 
526 
327 
326 
$29 
RI) 


OYALi@ 
2254 


252 
9253 
3254 
255 
2258 


8257 
B268 
8261 
8262 
8265 


8264 
8265 
0286 
8267 
0276 
8273 
272 
B278 
9274 
6275 
8276 
277 
G398 
O3G4 
B32 


B3e8 
8304 
8395 
8396 
83087 
0318 
S3i4 
O31i2 


B3i3 
B314 
8315 
6316 


0317 
D328 
8321 
B322 
8328 
8324 
6325 
8326 
8327 


VGRs 
7449 


7492 
4183 
LS 
4427 
744g 


F482 
4184 
7B4% 
£150 
7449 


7462 
4183 
7449 
8304 
4484 
7449 
B5G4 
4186 
7084, 
7044 
4876 
7459 
$314 
7388 
1976 


7482 
9380 
4,876 
4059 
745g 
8314 
7389 
4876 


FAB2 
4124 
744g 
5336 


7188 
1158 
7824 
S1i3g 
412? 
7984 
3127 
4126 
7624 
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S24 
“TO LOOP TEST INSERT (JMP TYEQ) 
iL. T EXPONENT ALTEREG BY JUMP 
TAB AMSW AGE “Su 
Cla fEGMPLEMENT ANO INCREMENT 
TAB TAMSH “SAME? 
S2A 
TG LoeP TEST INSERT (JMP TYEG? 
HL F fMSw ALTEREG BY JUMP 
TAD ALSH GET LS 
Cia ACOMPLEMENT AND [NCREMENT 
FAQ TALSW ASAME? 
SéA 
ATO LOOP TEST INSERT (UMP TUEG? 
HL. ¥ /LSwW ALTERED BY JUMP 
TAG AMSW CHECK MSH 
SZ4 AZEROF 
JMP NJMPL ANOeNG JUMP 
TAG ALSW fCMECK LSE 
SEA fEERO 
JMP NGMPS fNQeNG IMP 
JMPGs TAB RANADD fRaxnBea® aDORESS 
tae fey 
Cys /MINUS 
TAG FPC fFRE PG 
SNA fEEROF 
JMP @KAYS fALL RIGHT 
CLA CLL ACLEAR 
TAB FPC AGEP FRE 


/70 LOOP TEST INSERT (UMP TYE) 


HLT fBLFeFPE INCORREST 
NJIMP4, GLA CLL #NO Suse 

TAB FPC AGET FFE 

TAD «7682 fis if 476 

SNA f@ wmEans [IT 18 

JMP OKAYS fOKay 

CLA CLL ACLEAR 

FAR FPEC /ERROR@GET FPG 
£70 Loop TEST INSERT (UM® Tue) 

iL, 7 /WALT=FRC INCORRECT 
OKAYS, TAB BONE fPINISHED? 

SZa 

JMP SETUPY “YES 
4 
AFLOAT FAC BIT LEFT ONCE 
4 

CLL 

TAS TALS&wW GET LS 

RAL, /ROVATE LEFT 

pCA TALSW fSAVE 

TAD YTAMSW /GEF MSH 

RAL /ROFATE LEFT 

pCa TAMSW ASAVE 

TAQ TFEXP fGE? EXP 

RAL /ROTATE LEFT 


oO 


a e: 








a. 
334 
$32 
538 
334 
335 
336 
337 
338 
539 
548 
541 
542 
$43 
344 
345 
346 
347 
348 
$49 
5358 
351 
552 
353 
354 
355 
356 
357 
358 
O55 
56% 
S64 
362 
S638 
344 
3€9 
H 66 
587 
368 
369 
378 
374 
$72 
3738 
374 
375 
376 
$77 
378 
379 
588 
$81 
$82 
$835 
384 
585 


~ 


DYJAL1e 


0332 
8331 
9332 
23338 
0334 
8335 
0336 
2337 
0348 
B344 


8342 
2348 
D344 
0345 
G346 
8347 
635% 
S351, 
8352 
8353 
BS54 
8355 
6356 
8337 
B366 
@361 
8362 


53658 
8364 
8368 
B366 
8367 


9378 
0374 
8372 
8378 
8374 


8375 
0376 
0377 
0409 
O4e4 
R492 
0483 
0404 
2495 
8406 
0497 


yOes 


3126 
7420 
3234 
4033 
3124 
5224 
7300 
7024, 
3130 
3124 


PK meee Ghetin ng Bo ge tf 
By bo® BSe fodh Goll Or 


15-SEP-74 Gsi2 PAGE 1°76 
DCa TFEXP /SAVE 
SNL /DONE ROTATING? 
JMP TJEQ /LOOP PRESENT TEST 
FAD K2400 
OCA DONE /NON~2ZERO 
JMP TWEQ /LOOP PRESENY TEST ONCE MORE 
SETUPL, Ch& CLL 
1Ac /SEF LSW ® i 
OCA TALSW /T6 START ROTATION 
OCA PONE ARESET DONE 


/TEST JGE INSTRUCTION 

- 

/JUMP IF Fac GREATER THAN OR EQUAL TO ZERO 
/ 

WGE, JMS | RESETA /RESET 


TAD Kigie /INST 
OCA JINST /STORE INST 
JMS 7 RANDA /GEF RANDOM NUM 
pCa JMPADGS /STOR AS ADOR 
TAD TFEXP /GEY TEMP EXP 
DCA FEXP /STORE 
TAD TAMS# fGET TEMP MSW 
DEA AMSW /STORE 
TAR TALSe fGZY TEMP LSW 
BCA ALS éSTORE 
JMS i JTSTS /STARY FPP 
CLA @LL FCLEAR 
TAS FEXP AGE EXAGRENT 
cia fCOMPLEMENT aND INGREMEN? 
TAD TREXP ASAME 
SZa 
476 (GOP TEET INSERT (JUMP TUSE) 
HLT fEXPCNENT ALTERED @y JUMP 
FAB AMSW fSET MSW 
Cla COMPLEMENT AND 2° “SERENE 
FAS TAMSk SAME? 
SEA 
276 ,.00P TEST INSERT (UMP TyGe) 
Mi? /MSW ALTERES 8Y JUKE 
TAD ASW GET LS 
Clas AJEOMPLEMENT ANDO TN@RERENT 
TAD TALSwW /SAME? 
SZA 
70 LOOP TEST INSEaT (UMP Tuce) 
HLF /LSW ALTERED BY JuRP 
TAD ase /CHECK MS4 
SPA /POSITIVE? 
JMP Nu JNP2 /NOeNG UUMP 
JMP2, CLA ChL /CLEAR 
TAD RANADD /RANDOM aDBOR 
TAC fel 
CLA PAINTS 
FAR FP ee ae 
SNa P2E RT? 


UMP GKAY2 FALL wick? 




















/ 


366 
387 
386 
589 
598 
O94 
592 
S93 
594 
395 
396 
397 
3968 
398 
409 
491 
462 
493 
44 
495 
466 
497 
4g6 
4a9 
419 
441 
412 
413 
4i4 
415 
416 
447 
418 
419 
426 
421 
422 
423 
424 
425 
426 
427 
4268 
429 
438 
431 
432 
433 
434 
435 
436 
437 
436 
439 
448 


OIAL1@ 


B41 
G4ii 


8412 
9413 
B4i4 
8415 
5416 
B417 
6428 
842) 


B422 
423 
B424 
8425 


0426 
2427 
0438 
0433 
G432 
8433 
G434 
2438 
BA36 
8437 
6448 
0444 
8442 
B44 
G444 
9445 
8446 
9447 
8459 
9454 


D452 
2453 
2454 
B455 
8456 
0457 
8466 
9461 
B462 
8463 
B464 
8445 


VO23 


732% 
4876 


7432 
7580 
4276 
4859 
7429 
$223 
73008 
4876 


7482 
4124 
7449 
8246 


7100 
4130 
7004 
$139 
4127 
7BR4 
$427 
4126 
7204 
3126 
7420 
B645 
4933 
3124 
8645 
9342 
7309 
7884 
3139 
$124 


4464 
4236 
S473 
6463 
$174 
4126 
$if2 
4127 
$123 
4130 
$1if4 
4462 


LS~SEP-74 8312 PAGE i°7 


Cha Cb /CLEAR 

TAG FRC /GET FPE 
70 LOOP TEST INSERT (UMP I¢TYGE)) 

HL? /¥L Ff ON ERROR 
NUMP2, CLA CLL ANG SUMP 

TAB FPC #GEP FPE 

TAD “7682 f/iS Iv 476 

SN& /®@ MEANS IY 18 

JMP OKAY2 /OKAY 

cha CLL ACLEAR 

TAD FPC AERROR@GET FRC 


4TO LOOP TEST INSERT (JMP I¢TJGE)) 


HL? /HALT ON ERROR 
OKAY2, TAG DONE /FINISHEO? 

Sta 

JMP SETUP2 AYES 


/ 
AFLOAT FAG BIT LEFT QNCE 
/ 


ak a 
TAO TALSH fGEF V5e 
RAL fROFATE LEFT 
DCA TALSW fSaye 
TAB TAMSH fGET WAN 
RAL AREPFATE LEPT 
OCA TAMSY fSaye 
TAD TFEXP AGEF EXB 
Ral, AROFATE LEFT 
pCa TFEXP ASAVE 
SNL /GONE ROTATING? 
JP YT a4 ALGSP PRESENT TEST 
FAB KE4GE 
BCA BONE /NON@BERO 
JMP OL ,e¢ fLOGP FRESENT TEST ONCE MORE 
TUGE fIN5 ACOR 
SETUP2. CLA ELL | 
Lac “SEF LCSW 8 
oCA TALS /T4 START R@TATION 
nGa BONE ARESET OGNE 


ATEST JLE INSTRUCTION 
f 
AJUMP IF FAG LESS THAN OR EQUAL TO #ERO 


/ 
FULEs JMS 1 RESETA /RESET 
TAD Kig2¢ /INST 
OCA JINST ASTORE INST 
JMS J RANDA /GE? RANDOM NUM 
oCa JMPAOD /SToR AS ADDR 
TAD TFEXP /GEFT TEMP Exe 
ACA FEXP /STORE 
TAQ TAMSW /GET TEMP MSW 
NCA AMSW /STORE 
TAB TALSW /GE? TEMP LSW 
pCa ALSW /STORE 
JMS 1 JYSTA ASTART FPP 
fe * 
he 





444 
442 
443 
444 
445 
446 
447 
448 
449 
459 
454 
452 
453 
454 
455 
456 
457 
458 
459 
468 
461 
462 
463 
464 
465 
466 
467 
466 
469 
476 
474 
472 
473 
a” 4a 
873 
« 76 
497 
£78 
479 
488 
481 
482 
483 
484 
485 
486 
487 
488 
489 
498 
491 
492 
493 
494 
495 


OLAL1@ 


0466 
0467 
2478 
8471 
8472 


2473 
B474 
6475 
B476 
8477 


8508 
2594 
6582 
2598 
B54 


8525 
6596 
B5a7 
9519 
BS24 
BSie2 
6513 
@514 
515 
516 
G517 
8526 
B52i 
$522 
8523 
6524 
525 
8526 
9527 


6536 
6531 
8532 
2538 
g534 
535 
9536 
8537 


2548 
95414 
6542 
0543 


9544 


7129 


45-SEP-74 8ii2 PAGE 1-86 
CLA CLL /CLEAR 
TAQ FEXP /GET EXPONENT 
C1A /COMPLEMENT AND INCREMENT 
FAB TFEXP ASAME 
=a RT (JUMP TULE) 
0 OF TEST INSERT (JM JLE 
Bee i as /EXPONENT ALTERED BY JUMP 
AMSW /GET MSW 
ay /COMPLEMENT ANO INCREMENT 
TAH TAMSW ASAME? 
6 6 eee at INSERT (JMP TULLE) 
OOP TE 
fee Hi. /MSW ACL enre BY JUMP 
AB ALSW /GET LSwW 
ie ; /COMPLEMENT AND INCREMENT 
FAB TALSW SAME? 
a INSERT CJMP TULE? 
TO 1. O0P s 
‘ : MLt 4LSw ALTERED BY JUM? 
TAQ AMSH fECHECK MSW 
SMA /NEGATIVE? 
JMP .*2 fNOF NEG 
JMP IMPS fREGe JUMP 
S24 f2ZER07 
JMP NIMPS NOR ZERO 
FAD ALS’ fSeMECK LSh 
SZa SEER 
JMP NJHFS PNOQeNO JM® 
JuMP&, CLA CLL 
TAH RANAGE ARANDGM ADDR 
Lae fed 
CYA “MINUS 
FAR FRC APHE PC 
SNA ABERO? 
JHP SKAYS fALL RIGHT 
CLA GEL fELEAR 
TAD FPC fGEP FRE 
70 .OGP TEST INSERT (IMP TULLE? 
Hi? AML? ON ERRGR 
NIMPS, CLA CLL fNO GUMP 
TAB FPE AGES FPC 
TAD K7622 f/tS if i176 
SNA 4B MEANS 37 1S 
JMP OKAYS AOKAY 
CL4& CLL CLEAR 
TAB FPC /ERRSR*GeET FRC 


TO LOOP TEST INSERT (UMP TYLE) 


HL” /WALT ON ERROR 
OKAYS, TAD DONE /FINISKED? 

SZA /® MEANS NO 

UMP SETUPS /YES"GO TO NEXT TES? 


/ ; 

AFLOAT FAC BI) 

/ for ote 
ALL fNSF GF Gf LEK 














/ 


496 
49? 
498 
499 
388 
284 
282 
208 
304 
5B5 
206 
307 
508 
389 
18 
41 
512 
215 
314 
515 
916 
517 
518 
519 
528 
S24 
922 
329 
524 
529 
326 
S27 
528 
529 
338 
334 
332 
35335 
534 
339 
936 
337 
538 
339 
549 
541 
542 
543 
544 
545 
544 
547 
546 
549 
558 


0% 


AL1@ 


6545 
546 
8547 
8558 
0554 
2552. 
6553 
8554 
8555 
2556 
9557 
H568 
2561 
0562 
868 
8564 
8565 


8566 
8567 
6578 
8571 
8572 
8578 
0574 
6575 
6576 
8577 
8608 
2681 
8682 
86035 
B654 
8685 
2695 


6607 
8618 
B6il 
612 
613 


2614 
2615 
8616 
6617 
C628 


2621 
B622 
8628 
8624 


VO23 


4i3¢ 
7084 
3139 
1127 
7904 
S127 
1126 
9804 
3126 
7429 
8252 
4933 
$124 
§252 
7384 
gitg 
3124 


4464 
4837 
$173 
4463 
$174 
4126 
$122 
4127 
S183 
41359 
3124 
8466 
73086 
4122 
7O44 
4126 
744g 


7462 
4123 
7844 
4127 
744G 


7402 
1184 
7044 
4132 
7449 


7482 
7322 
1126 
7OG4 


45-SEP-74 Gii2 PAGE 199 
TAB TALSW fGE?r LEAST SiG wOoRDd 
RAL. ROTATE ONCE LEFT 
OCa TALsw STORE 
YABB TAMSH A/GEr MOST SIG WORD-LINK THE SAME 
RAL. /ROFAVTE LEFT 
pCa TAMS¢¥ ASTGORE 
TAB TFEXP fGEf EXP=LINK SAME 
RAL AROFATE ONCE LEFT 
oCa TFEXP ASTORE 
SNL fWAS SI? FALLEN GUT LEFT ENO YET? 
JMP TVLE fNGaeKEEP GOING 
TAB K84E0 AYES 
HCA OONE /MAKE OGNE N@N@= ZERO 
JMP TILE JONE MORE PASS WITH ACaG 
SETUPS, CLA CLL tal AACsi 
BGA TALS fS8T6R 1 IN ac 


DCA DONE /DONE RE 
/TEST JA INSTRUCTION 


/ 
f JUMP ALWAYS NORMAL JUMP 


4 
FuAs JMS 1 RESETA /RESET 
TAG K2GS9 fENGT 
oC4 JINST #STORE INST 
JMS 1 RANGA  #6ET RANBOK NUM 
OCA JMPADO fSTGR AS ADOR 
TAB TFEXP GE TEMP EXP 
OCA FEXP /STORE 
TAB TAMSW /GEY TEMP MSW 
oCa aMSW ASTORE 
TAG TALSe AGET TEMP LS 
DCA ALSW /STORE 
JMS f UTSTA START FPP 
CLA CLL /ELEAR 
TAR FEX?P fGE? EXPONENT 
Cla ACOMPLEMENT AND INCREMENT 
TAB TFEXP /SAME 
Sfa 
#T0 LOOP TEST INSERT (JMP T¢TUA)) 
HLT AEXPONENT ALTERED BY JUMP 
TAD ANSW fGET MSW 
cla /COMPLEMENT AND INGREMENT 
TAB TAMSW /SAME? 
SZA 
/70 LoGp TEST INSERT (UMP T¢TYA)) 
Hi, T *MSW ALTERED BY JUMP 
TAD ALSW fGET LSw 
CIA /COMPLEMENT AND INCREMENT 
TAO TALSW /SAME? 
SZA 
/TO LOOP TEST INSERT (UMP I¢ TYAN) 
ML? /LSW ALTERED BY JUMP 
JMP 4, CLA CLL 
TAB RANAODD /RANDOM ADOR 
TAC fei 
fe *% 
Lo) 





are 


“Feat trains fete HM tee 


cae 


Ad ote eetieetrttamenienieesemens me ak 


354 
552 
558 
554 
255 
556 
397 
358 
559 
366 
564 
562 
563 
564 
565 
566 
567 
568 
569 
378 
571 
572 
573 
374 
575 
376 
O77 
578 
579 
368 
564 
382 
233 
Bs. 3 
583 
336 
387 
588 
289 
398 
594 
292 
598 
594 
595 
596 
597 
598 
599 
688 
604 
622 
6835 
624 
685 


~ 


DIAL18 


8625 
2626 
8627 
G638 
C634 
8632 


6638 
G634 
8635 
2636 


8637 
2648 
G64) 
B642 
8648 
B644 
G645 
B6E46 
E647 
Bé65h 
9651 
G52 
G655 
R654 
2655 
B656 
8657 
9668 
B661 


B662 
8663 
0664 
6665 
8666 
2667 
8678 
0674, 
B672 
8673 
8674 
0675 
0676 
8677 
0708 
2784 
®702 


6464 
1246 
S173 
6463 
3174 
4126 
3182 
4127 
S1iZ3 
4152 
S124 
446¢ 
730Q 
4122 
7044 
1126 
7449 


15-SEP-74 


Cla 
TAB 
SNA 
JMP 
CLA 
TAD 


Bri2 


FPC 


OKAY 4 
ELL 
FPC 


Me, 


PAGE 1718 


/MINUS 
/THE PC 
/€ERO? 
/ALL RIGHT 
/CLEAR 
/GET FPC 


/¥O LOOP TEST INSERT (UMP I¢TYA)D) 


OKAYS, 


é 
4FLOaT Fac BIT LEFT ONCE 
4 


SETUP 4, 


aly 
@TEST SNE INSTRUCTION 


HLT 
TAD 
SZaA 


JMP SETUPS 


CLL 
TAD 
RAL 
DCA 
TAD 
RAL 
BCa 
TAD 
RAL 
OCA 
SNL 
JMP 
TAB 
DCA 
JhP 
TJA 
CLA 
BGA 


HONE 


TALSW 


TALS 
TAMSW 


TAMS w 
TFEXP 


TPERP 


{ .#4 
KEANE 
DONE 

T .@3 


g > 
Chi te 
“a are 


TALS# 


A GONE 


/HLT ON ERROR 
/FINISHED? 

/@ MEANS NO 

/SETUP FOR NEXT TEST 


/ELEAR LINK 

/GEF LEAST SIG WERE 

/ROTATE LEFT ONCE 

STORE 

/GEF MOST SLE WORG=S44E LINK 
ROTATE LEFPT-LINK INTO 14 
ASTORE 

/GET EXP 

FROTATE LEFTeLINK Geto 24 
4STORE 

fWAS BIT FALLEN OUT ®:° @ YET 
fNOT YET 

fG6NE 

*SEP CONE NGN-#ZERD 

PONE MORE PASS UITH 

fated 

fACei | 

fSTORE IN Fac 

RESET BONE SA 


JjUMP IF Fac NOT £2ua_ TO ZERO 


TUNE. 


470 LOOP TEST INSERT 


JS 
Tad 
OCA 
JMS 
DOA 
Tat 
Da 
TAD 
DCA 
TAD 
BO a 
JMS 
CLA 
TAD 
cya 
TAD 
Sea 


cd 


KI 46 
JINS* 


] RANDA 
JMP ABO 


TFEXP 
FEXP 
TAMSE 
AMS 
TALSH 
ALSW 


1 J73Ta 


CLL 
FEXP 


TREY, 


: eas 
I RESLA 


/RESET 

fINS* 

fSTORE {NST 
4SE7 RANDGH NUM 
“STOR AS aSBr 
GET TEMP EXP 
ASTOPE 

fGET TEMP MSW 
STORE 

GET TEMS LSW 
“STORE 

*START FPP 
ACLEAR 

/GEY EXPONENT 
COME 2MENT AND i ShRE ALR? 


op oS 


ie TNE? 














/ 


696 
687 
686 
669 
616 
611 
é6i2 
6138 
614 
615 
616 
6147 
616 
619 
628 
621 
622 
623 
624 
625 
626 
627 
628 
629 
636 
634 
632 
633 
654 
635 
636 
637 
638 
639 
643 
644 
642 
643 
644 
645 
646 
647 
648 
649 
658 
651 
652 
6535 
654 
655 
656 
657 
658 
659 
666 


DIAL1@ 


B788 
6724 
875 
8786 
G787 


8718 
B71i4 
B712 
2718 
9714 


715 
8716 
8717 
8728 
B724 
8722 
87238 
6724 
8725 
8726 
8727 
2736 
G731 
8732 
B738 
8734 


8735 
8736 
8737 
8748 
O744 
B7 42 
8748 
6744 


8745 
6746 
2747 
6758 


@751 
9752 
8753 
a754 
8755 
8756 
8757 
2768 
C764 
8762 





Ves 


7462 
4123 
7@44 
1127 
7449 


7422 
4104 
7044 
4130 
7449 


7482 
4183 
7449 
8324 
14184 
745g 
8336 
7300 
4186 
O04 
7044 
4876 
745g 
8346 
9320 
4276 


7482 
7388 
4076 
4859 
745g 
8346 
7320 
4876 


7422 
4124 
7449 
8375 


7180 
1139 
7824 
$139 
4127 
704 
S127 
1126 
FOE 4 
3126 


L5-SEP=74 Bii2 PAGE i-iid 


idl, f /EXPONENT ALTEREG BY JUMP 
TAS AMSW fGEY mSW 
cia /COMPLEMENT AND INCREMENT 
Fas TAMSHW SAME? 
SZA 
TO LOOP TESY INSERT (JNP TUNE? 
WET /MSW ALTERED BY JUMP 
YAG ALSW /GET LSW 
Cia /COMPLEMENT AND INCREMENT 
7A TALSW ASAME? 
SZA 
fT0 LOOP TEST INSERT CUMP TUNE) 
Hi. F /LSwW ALTERED GY JUMP 
TAG AMSW fSHECK MSR 
SZa fZERO? 
JMB JMPS ANGoe JUMP 
TAO ALSW /EMECK LSk 
SNA ANON BERD 
JMP NJMPS ANGeMUST BE BERQ=«NO UMP 
JMPS, CLa CLL 
TAB RANABOG fRANDAM aCOe 
[ag foi 
Cla f#MINUG 
FAB FPC éTHe PC 
SNA AEERO? 
JMP OKAYS fai RIGRYT 
CLA CLL /ELEAR 
TAD FPC fGET FRE 
ATO LOG@P TEST INSERT (UMP TUNE? 
aL? fHL? ON ERROR 
NJMPS, CLA CeL fNG JUMP 
FAQ FPC AGE? FRE 
TAG K76G2 41S if 276 
SNA fO MEANS [7 1S 
JMB GKAYS fOQKAY 
CLA CLL fCLEAR 


TAB FPC /ERROR@GET FRC 
f7O LOOP TEST INSERT (JMP TYNE? 


HL? fHALT ON ERROR 
OKAYS, TAD BONE /FINISHED? 
SeA /6 MEANS NO 
JM® SETUPS /SEF UP NEXT TEST 
4 
/FLOaT Fae BIT LEFT ONCE 
f 
CEL /CLEAR |.2NK 
TASB TALSH /GE? LEAST SIG WORD 
RAL /ROTATE ONCE LEFTeLINK INTO 44 
OCA TALSW fSTORE 
TAD TAMSW AGET MOST SIG WORD 
RAL AROTATE LINK INTO 24 
OCA TAMSW /STSORE 
TAB TFEXP {GET EXP 
RAL AROTATE LINK INTO 44 
oCa TREXP /STORE 
a. 


eat HR ern ee ces LU RR iat hp enc Al Arnel uit omni mulwhenelenee i OL 4 nm sa 


BS a SOc RN ee nee ee ae ne oe ea a OTC tet eS 


DIAL18 VES 45-SEP-74 Gi12 PAGE 1-42 
661 2763 7422 SNL /Dip BIT FALL OUT @ YET? . 
662 0764 8262 JMP TUNE /NO ANOTHER PASS 
663 0765 1833 TAD KO429 /MAKE DONE NON® 
664 6766 3124 DCA DONE /ZERO 
665 2767 8262 JMP TJNE /ONE MORE PASS, aC22 
666 O77 7581 SETUPS, CLA CLL IAC /ACsL 
667 0771 3132 DCA TALSW /Facsd 
668 @772 3124 OCA BONE /RESET DONES@ 
669 /TEST ULT {INSTRUCTION 
672 / 
674 /JUMP IF FAC LESS THAN @ 
672 f 
673 9773 46464 TULTs JMS { RESETA ARESET 
674 O774 4841 TAD K1032 /INST 
675 6775 $8173 OCA JINST /STORE INST 
676 2776 #463 JMS I RANGA /GET RANOOM NUM 
677 Q777 8174 OCA JMPADD /SToR AS ADOR 
676 1098 41126 FAQ TFEXP fGEP TEMP Exe 
679 1684 8182 OCA FEXF /STORE 
68g ig@2 ‘444? TAD TAMSW /GET TEMP MSW 
684 1993 3123 OCA AASH ASTORE 
682 igg4 1726 FAB TALS# /GET TEMP LSW 
6a3 iga$ "i864 DCA AL Sk /STORE 
684 1996 #6¢@ JMS I JPSTA ASTART FPP 
685 1607 FA8F CLA CLL fCLEAR 
686 1919 4335 TAD FEXP PGE? EXPONENT 
687 1814 7872 CIA /COMPLEMENT AND INSSENENT 
688 1912 §41%3 TAB TFEXP /SAMeE 
689 1013 F745 SEA 
498 ffO LOOP TEST INSERT (UMP T¢TULT) 
694 1914 7ade2 HiT /EXPONENT ALTERE® BY vUMP 
692 12915 4183 7a6 ANSE SEF MSH 
693 1616 7e4i els ACOMPLEMENT AND {S®REMENF 
£04 12147 4127 TAB TAMSH /SAME? 
465 1428 7442 Sz A 
&96 470 Looe TEST INSERT (IMP TETULT)) 
597 ig24 74@2 HL, /MSw aALTER@OG BY Jexs 
696 1922 4194 TAQ ALS# /GEF LS 
699 1923 7644 Cla (COMPLEMENT aNO (NG: “ENF 
708 1624 4i13¢ VAD TALSH fS&ME? 
764 1925 7446 SZ 
782 76 LGOP TEST INSERY (UMP i¢7TuLT)) 
793 1926 7482 HL? /LSwW ALTERED GY JUMS 
764 1827 41123 TAD aMSw CHECK MSH 
765 1938 7522 SMA fBERO? 
786 1931 3244 JMP NAMPA fNOeNG JUMP 
707 1932 7389 JMPS, CLA Chi. 
798 1933 4186 TAD RANAOE fRANDOM ADDR 
729 1234 7084 1AC fet 
718 1935 7041 CIA AMINUS 
714 1836 1276 FAB FPC /THE PC 
712 1937 745g SNA PF R44 
713 1948 5254 J4P GRAY Flt 4° Gt 
714 1941 7328 CLA Chi “tiga 
715 1942 41976 TAD FPC /GE? Fé 

















f 


716 
7147 
746 
749 
720 
724 
722 
723 
724 


725 


726 
727 
726 
729 
736 
732 
732 
733 
734 
735 
736 
737 
736 
739 
748 
744 
742 
743 
744 
745 
746 
747 
748 
749 
756 
754 
752 
753 
754 
755 
756 
757 
756 
759 
768 
764 
762 
765 
764 
765 
766 
767 
768 
769 
776 


DIALis 


1248 
1844 
ig45 
1846 
1847 
1858 
1851 
1952 


1855 
1854 
1955 
1856 


1857 
1868 
1861 
1862 
1663 
1864 
1665 
1866 
1867 
1878 
187% 
1872 
1975 
i974 
1975 
1276 
1877 
1196 
1191 


11e2 
1185 
11904 
1125 
11086 
1187 
1118 
1114 
1112 
1115 
1114 
1115 
1116 
1117 
1126 


4464 
4842 
$173 
4463 
$174 
1126 
$182 
4127 
S123 
1159 
3184 
4469 
7589 
141@e2 
7844 


15-SEP-74 8ti2 PAGE 1°45 
470 Loop TEST INSERT (JUMP I¢TULT)) 
bL. F AWLP ON ERROR 
NJMPS. CLA CLL “NG JUMP 
TAQ FRC /GEPF FPC 
TAD K/682 fIS 17 176 
SNA /O MEANS [7 {8 
JMP OKAYS fOKAY 
CLA CLL ACLEAR 
TAO FPC /ERROR@GET FRC 


/T0 LOOP TEST INSERT (UMP I¢TULT)) 


HLT /HALT ON ERROR 
OKAY6, TAD DONE /FINISHED? 

Sea 4G MEANS NO 

JMP SETURG /SETUP NEXT TEST 


/ 
/FLOAT FAC BIT LEFT GNCE 
f 


Cut AELEAR LINA 
TAG TALS f/GEF LEAST SiS WORD 
RAL AROTATE @ INTO LINK 
DCA TALSW STORE 
TAB TAMSH GET MOST Si¢é KORD 
RAL /ROVATE @ INTO LINK 
pGa YAMSW STORE 
TAB TFEXP /GEY EXP 
RAL, ARGTATE @ INTO LINK 
pCa TFEKP 487 ORE 
SNL /Ri? FALLEN OUT @ YET 
JMP I .#4 ANG ANOTHER PASS 
TAD “B4EG fMAKE DONE 
OCGA BONE fNOQN=-ZERS 
JMP f .¢4 AANQTHER PASS=ACad 
TuULT 

SETUP6;, CLA CLL PAC faGal 
pCa TALSH f/PAGEE 
HCA BONE ARESET GONE 2S 


“TEST JGT INSTRUCTION 

/ 

AJUMP IF Fac GREATER THAN @ 

4 

TUGT, JMS I RESETA /RESET 


FAD KLG6G6 f 

pCa JINST ASTORE INSY 

JMS I RANBA AGE? RANDOM NUP 

pCa JMPAOB fSTaR AS ADOR 

TAB TFEXP AGET TEMP EXP 

pCa FEXP /STORE 

TAR TAMSW fGET TEMP MSW 

OCA AMSW ASTGRE 

FAG TALSW /GET TEMP LSwW 

OCA ALSW fSTORE 

JMS 1 JYSTA START FPP 

CLA CLL ACLEAR 

FAB FEXP /GE? EXPONENT 

cla ACOMPLEMENT AND ENGREMENT 
~~ * 
of 





~ 


774 
772 
773 
774 
775 
776 
777 
778 
779 
780 
784 
782 
783 
784 
785 
786 
787 
788 
789 
798 
794 
792 
793 
794 
795 
796 
797 
798 
799 
828 
D4 
G2 
803 
P24 
B23 
396 
8Q7 
828 
899 
819 
B14 
812 
813 
B14 
815 
B16 
B17 
818 
819 
B28 
B24 
822 
823 
B24 
825 


/ 


DYALi2 


1i2i 
1122 


11235 
1124 
1125 
1126 
1127 


1138 
1134 
1132 
1138 
1134 


1135 
1136 
1137 
11468 
114] 
1142 
1146 
1144 
1145 
1146 
2447 
1158 
1154 
1152 
1155 
1124 
1155 
1156 


1157 
1168 
1161 
116< 
1163 
1164 
1165 
1166 
1167 


1172 
11714 
1172 
1175 
1174 


1175 
1176 
1177 


VBR3 


4126 
7449 


7482 
4123 
7B44 
4127 
7449 


7482 
4184 
7844 
4436 
7649 


7482 
4123 
754 

B61 
S449 
3346 
2484 
eed: 
BGs 
7? S66 
Be PE 
PLEA 
Firs 
1376 
7&2 G 
8/65 
732g 
4876 


Ur 
4172 
F SEQ 
4E76 
1259 
7439 
5372 
7320 
1276 


7482 
4245 
1124 
7449 
5774 


7128 
11359 
7024 


15-SEP-74 8sie2 


TAQ TFEXP 
SZ 
470 LOOP TEST INSERT 
HLT 
TAB aMSK 
CiA 
TAQ TAMSW 
SZA 
#70 LOOP TEST INSERT 
HLF 
TAQ ALSW 
CiA 
TAB TALSK 
SZA 
f7T6 Loar Test j{NSERT 
HL? 
TAO AMSW 
SPA 
JME NIMP? 
SZA 
JMP UMP? 
TAQ ALS 
SNA 
JAP NGM? ? 
AMET ¢ CLA CLL 
TAD RANAGS 
tad 
Cla 
FAB FPE 
SNe 
AP 224 
CLA @bL 
Tam FRE 
f7T6 LQSe TEST INSERT 
HE? 
OAR AY? 
NJIMP7e €La CuL 
Tea FRC 
TAD K7682 
SNA 
JMP OKAY? 
CLA CL 
TAD FPC 
f/T& LOGP TEST INSERT 
WL T 
SE PUP? 
TAD BONE 
SZA 
JMP J 223 


LH eas 


GKAY7, 


PAGE 1-14 
“SAME 


(UMP TYGT? 
/EXPONENY ALTERED BY JUMP 
/GET MSW 
/COMPLEMENT AND [NCREMENT 
/SAME? 


(UMP TUGT) 
/MSwW ALTERED BY JUMP 
/GET LSW 
/COMPLEMENT AND INCREMENT 
/SAME? 


(JMP TYyGT) 
/LSW ALTERED BY JUMP 
/CHECK MSW 
POSITIVE? 
FNOeNO JUMP 
/€ERO? 
fNOewaAND NEGe UMP 
CHECK LS# 
fZERO? 
/NOwZERO®NO UMP 


ARANGSM aDBR 
ef 
AfMINUS 
fae RC 
fZER97 
/ALL RIGRT 
SOLEAR 
/GEF FPEC 
(IMP TST) 
HLF ON ERROR 
fine abor 
780  UUMF 
/GEY FRE 
215. 27 376 
f@ MEANS {7 18 
fCKAY 
fCLEAR 
/ERROR=GET FRC 
(JUMP TuST) 
f/HALT GN ERROR 


f/FINISKEDG 
/@ MEANS NO 
/SETUP FOR NEXT Yr 8T 


4 
/FLOAT FAC BIT LEFY ONCE 


/ 
Cul 
TAB TALS? 
RAL 


Pe i yO i 
Lg we 
2a E 7 “ & * 
Pe y 
g ~ 
© 1 - 
* Sw be Hu SS ax 


“ ¢g ate ae 
AROFTATS EG lich. Pa 

















826 
827 
828 
B29 
332 
834 
&32 
8338 
834 
835 
836 
837 
836 
839 
848 
8414 
342 
B43 
844 
845 
846 
847 
848 
B49 
858 
651 
852 
853 
854 
855 
856 
857 
856 
859 
862 
861 
862 
863 
864 
865 
866 
867 
868 
869 
876 
871 
872 
873 
874 
875 
876 
877 
876 
879 
889 


DIAL18 


1228 
1201 
1282 
1205 
1284 
1205 
1286 
1207 
1218 
1214 
1212 
12415 
i214 
1215 
1216 
1217 


1228 
1221 
1222 
1228 
1224 
1225 
1226 
1227 
1238 
1234 
1232 
1238 
1234 


1235 
1236 
1237 
1248 
1241 
1242 
1248 
1244 
1245 
1246 
1247 
1256 
1254 
1252 
1253 
1254 
1255 


‘ 
a 


yes 


S159 
4127 
7284 
3127 
4126 
7884 
$126 
7429 
5614 
1233 
$124 
5614 
4182 
7324 
3158 
Sica 


4464 
4043 
$173 
4463 
$174 
4126 
$182 
4469 
7502 
4122 
7044 
4126 
7448 


7482 
4122 
7540 
§257 
7044 
4625 
7520 
5257 
7329 
41126 
7284 
FO4a4 
4276 
7439 
6267 
738 
1276 


L5-SEP<71 


GCa 
Yad 
RAL, 
BCA 
TAS 
RAL 
BCA 
SNL 
JMP 
TAB 
DCA 
JM? 
TWGT 
SETUP7» CLA 
BCA 
OCA 


/ TEST JAL INSTRUETION 


Oti2 


TALSW 
TAMSW 


TAMSW 
TFEXP 


TFEXP 


rT .o4 
KG48o 
DONE 

1 ¢#4 


CLL Fac 
TALSW 
DONE 


PAGE 1°45 


/STORE 

fGEY MOST SIG WORD 
/ROFATE @ INTO LINK 
/STORE 

fGEF EAP 

ROTATE B INTO LINK 
ASTGRE 

/WAS BIT FALLEN OUT GF @ YET? 
ANOmANOTHER PASS 
AYES@SEY DONE 
ANONWZERO 

AONE MORE PASS ACae 


fACelh 
AFACSL 
RESET BONE SS 


/ 
4JUMP ON ABILITY 76 ALIGN A FR NUMBER 
4 


AREMEMBER! JUMP WHEN NUMBER CANT BE ALIGNED. 
AWHEN EXPONENT [8 GREATER THAN 23(48) 


4 

FUALs JMS 
TAS 
OCA 
AME 
BCA 
TAQ 
DCA 
JMS 
CLA 
FAS 
Clas 
Fad 
Séa 


I RESETA 
K1i878 
JINST 

I RANDA 
JMP ADB 
TREX 
FEXP 

1 JTSTA 
CLL 

FEXP 


TFEXP 


fRESET 

fUNST 

fSTGRE INST 
GET RANDOM NUM 
f$7TGR 4S ADGR 
f/6EF TEMP EXP 
ASTARE 

fSTART FPP 

A CLEAR 

/GEF EXPONENT 
ZCOMPLEMENT AND {NEREMENT 
ASAME 


/T0 LOOP TEST INSERT (UMP TuAL? 


Hi. 
TAB 
SPA 
MP 
CIA 
FAG 
SMA 
JMP 
JMPBs CLA 
TAG 
fac 
Claé 
TAB 
SNA 
JMP 
CLA 
FAS 


FEXP 
NUMPS 
K@g27 
NUIMPS 
CLL 
RANADO 
FPC 
OKAYS 


CULL 
Free 


EXPONENT ALTERED BY JUMP 

fGEF Exe 

ANEGATIVE? 

AYES-nO YUMP 

/POSITIVE@TEST=COMPLEMENT AND INCREMEN? 
fA00 2544283 

ANEGATIVE? 

/EXP LE 25(18) 


ARANOGM ADOR 

fed 

AMINUS=COMPLEMENT ANG INCREMENT 
A/THE FPEC 

EERO? 

/ALL RIGHT 

fCLEAR 

AGET FPE 


TO Loge TEST INSERT CUMP TAL? 


\ 7 


et 


a 
TD 


EN ney ere cre we OU unas un ene Steun Sratennet ay 
laianaaninnscitibnneanietn iiibelnep ue te etme eg 


aaa etanaimaritntnsiatioe Hemme Or al 
—! 
us tect Manor nee min 


see” 


phe as 4 Witehdouimaarsinoninienieenens Sl emanate mm 





a, | 
oe DIALI@ YRS 45-SEP-74 6312 PAGE £°16 
881 1256 7482 HLT /HLT ON ERROR 
882 1257 7389 NJMP8, CLA CLL ANO JUMP 
883 1268 4876 TAD FPC /GET FPe 
884 1261 41832 TAD K7692 /iS IT 176 
885 1262 745¢ SNA /@ MEANS JT 18 
886 1263 3267 JMP OKAYS /OKAY 
887 1264 7389 CLA CLL. /CLEAR 
888 1265 1876 Tad FPC /ERROR@GET FRC 
889 /70 LOOP TEST INSERT (JUMP TUAL) 
899 1266 7482 HLT /HALT ON ERROR 
891 1267 2126 OKAY8, 182 TFEXP 
892 1278 8226 UMP TAL 
893 /TEST JUXN INSTRUCTION 
894 é 
893 ALIKE 192 INGEX 
896 4 JMP ADOR 
a97 / 
Se /REMEMBER? JUKP GN NGN=BERS [INDEX 
f 
998 12714 7366 PUXN, cLa CLL /SEt COUNTER ® <2 7A ! 
9914 1272 41857 TAD K7776 /LOOP ROUTINE TRICE, SNCE 7 
982 127 e423 DGA GNTRL 491°5e2G,0NCE 41 
9¢3 41274 3483 DCA BITS /INITIALLY @ 
og4 1275 4253 LeOPi, TAD K77 Fé SE GQUNTER TO Loer | 
og5 4276 side 9Ga INDEX ZALL INDEX VALUES, @«? | 
996 4277 3452 .COP¥, TAD INGEX FPORM INDEX REG FOR (NST 
997 13@G #254 AND K9887 f@QUALS @e7 IN BITS 248.4% 
988 4394 2877 74D XADD ‘ADP INDEX aDDRESS TG FORM REGIS ~ .bORESE 
99 L3G2 868 BGa ¥RES PSTARE 
918 43e2 2582 PAB INDEX /FORs INDEX REGISTER 
G41 4ie6 g824 ANG #8887 AMASK 
9412 14398 7186 CLL /AOTATE TG BTS 
13 1396 7884 RAL f6-6 
$14 1397 Fee6 ATL 
425 1316 {846 TAR K2088 /OP CODE 
216 1313 4453 ap e@lts /SEF ABOve 
947 13142 $178 DEA JINGT FSTGRE Treat 
018 14313 6483 LO0Rpe, UMS 1 RESETA /RESET 
949 1314 64663 JM@ I RANGA GE? RANSOM ADOR 
926 14345 #174 OCA JMPADE /STG62 Af wUMP AD0R 
924 1346 4432 TAD TXREG /GEF TERP INDEX RE 
922 4317 $825 pea t XRES /STORE IN INDEA sp 
923 1328 446¢ JMS 1 JTSTA ASTART FRPP 
924 1324 72ee CLA GLA ACLESR 
925 1322 4173 TAQ JINS* /CEF INST 
926 1323 #826 ANS KGi08 /MASK BITS 
927 1324 67844 Cla /COMPLEMENT ANG iNCRESONT 
926 1325 641983 TAD BITS /ADB BTS 
929 1326 7449 SZA /EQUAL 
930 1327 7482 BLT S17 S aALTERES BY JUS? 
934 4332 41353 FAD BITS /INGREMENT? 
932 14334 7442 S2A tH weak S ME 
933 1332 7384 CLA ChE; : SS 
934 1333 4451 FAD TXRES fr 30 twee 


935 = 1334-7844 CIA ZMINES >COMPLE Mi SRUBENT 








f 


DYAL19 


1333 
1336 


1337 


1342 
1344 
1342 
13438 
1344 
1345 
1346 
1347 
1358 
1351 
1352 
1353 


1354 
1355 
1356 
1357 
1369 
1363 
1362 
1363 


1364 
136% 
1366 
1367 
1376 
1374 
1372 
1378 
1374 
1375 


1376 
1377 
1466 
1484 
1482 
1448 
1494 
1495 
1496 
1497 
144138 
1441 
1412 


7302 
4245 
3473 
44441 
4463 
3174 
4469 
7309 
1166 
FOSt 
7044 


7448 


45-SEP-74 Bti2 PAGE 4°17 


TAG I XREG ABD RETURNED XREG 
Sea f@ MEANS OKAY 
4T0 ae _ INSERT (JHP LOOP?) 
/ECINDEX REGS RETURNED [NEORRECT 
/ NOT A NRRENENSEG PROPERLY OR ALTERED 


TAD I XREG f JUMP? 
SNA /B WEANS NO 
JMP NUMBS /B~SHOULONT JUMP 
JMP9, CLA CLL /NON“BERO@SHOULD JUMP 
TAG RANADD /GEF RANDOM JUMP ADDR 
TAC fot 
cla /NEGATE =GOMPLEMENT AND INGREMENT 
TAD FPC /oRETURNED FPG 
SNA /SHOULD BE ZERO 
JMP OKAYS (OKAY 
CLA GEL fFPE WRONG 
TAG FPC /GEY IT 
f¥G Loop TEST INSERT ae eas 
HL? HALT 
NUMPO, CLA CLL 7 INDEX ZERO=NG JUMP 
TAD FPC GET FPO 
TAQ K7682 />496 
SNA SHOULD BE BERG 
JMB OKAYS /B-OK ay 
are CkL AERROR<PPG INCORRECT 
Ob FPC /GEF 17 
#70 LOOP "TEST INSERT (JMP LOOPS) 
HL T AMAL 
OKAY@, 188 TXREG JENGRENENT GONTENTS OF INQEX REG | 
JMP LOOPS AMEREAT USING THE SAME BLT3, INDEX REG 
188 |NOEX ANGW (COP UBING THE NEXT INDEX REG 
JM® LOOPK f.00" 
TAG KSiGe éSer alt 5 
DEA 8175 /STORE 
188 eNTAs /ING SGUNTER FOR SECEND PASS 
JMP LOOPY ALOoF 
JM@ TUM fall, DONE=6O TO NEXT INSYAUGTION 


/TEST UMKeRETURN ADDR STOREO IN BASE 

/THIS INSTRUSTION IS CALLED vSR ON THE CARD ANG IN THE MANUAL 
/ALSO CALLEG JMK ON THE FLOWS AND IN THE PRINTS 

fTHEY ARE QNE AND THE SAME 


/ 
TUMKs CLA Chi /CLEAR 
TAD KiiL58 fFORM INST 
pCa JINST STORE 
Lo0P4@. JMS 1 RESETA /RESET 
JMS 1 RANDA fGET RANDOM aDORESS 
OCA JMPADO /STORE 
JMS I JTfSTa ASTARYT FPP 
CLA CbL #CLEAR 
TAD RANADD /GE? FANM ADBOR 
TAG fed 
one | fs «COMPLEMENT ANB INOSREMENT 
TAB FPC fE RG? 
SZA 4@ MEANS YES 


as 
\ i 


ra 





Meu as 2 te ar hapten Ea Lae Daath YN donnaeablmeeranrnnacrrmnratininn raearncninna rink — if 


© Weaatt ates, trace suerte healed alee Dti SLi itis iin iat winds senatntaanteninendanntitiimE sta 


9914 
992 

993 

994 
995 
996 
997 
998 
999 
1208 
1881 
18@2 
1988 
1024 
10985 
1006 
1887 
1928 
1Ga9 
1818 
1211 
1gi2 
1@ié 
2614 
1915 
L816 
1917 
1218 
1819 
Lé2e 
L@2i 
ize 
1g28 
La5 4 
Be 
. 628 
927 
4826 
1929 
1832 
1031 
1832 
1633 
1234 
1835 
1836 
1637 
1838 
1239 
12848 
1841 
1842 
1843 
1044 
1845 


DIAL18 


1413 
1414 
1415 
1416 
1417 
1423 
14214 
1422 


14238 
1424 
1425 
1426 
1427 
1432 
1431 
143e 
14335 
1434 


1435 
1436 
1437 
1448 


1441 
1442 
1443 
1444 
1445 
1446 
1447 
1458 
14514 
1452 
1453 
1454 
1455 


1456 
1457 
14628 
1461 
1462 


1468 
1464 
1465 
1466 


7OeG 
4644 
$173 
446% 
a@4ag 
$174 
4465 
FSER 
1126 
402% 
7e4a4 
4276 
744g 


7482 
4257 
7O4 4, 
1586 
7449 


7482 
S526 
2126 
4867 


15-SEPS7¢ Bite 


PAGE 41°18 


/¥O LOOP TEST INSERT (JMP I1¢L00P18)) 


HL? 

TAQ BADD 
TAC 

DCA JTEMP 
TAD 1 JTEMP 
cla 

TAR KiaSe 
SZA 


ANO=FPC RETURNED INCORRECT 
/GET BASE ADDR 

fet 

{STORE TEMP 

/C( Bel) 

#2? ~COMPLEMENT ANDO INCREMENT 
AJUMP INST 

4@ MEANS YES 


7G Lcorp TeST INSERT (UMP I¢LOOP4@?) 


HL? 

TAD BADD 
LAC 

TAC 

OCA JTEMP 
PAD JTAGA 
TAC 

TAC 

cla 

TAO { JTERP 


INST STORED INCORRECTLY 
/Be 


f/BBez2 
STORE 
fGET JUMP INSY adr 


A AITAGA*2 
fe? -@OMPLEMENT AND INCREMENT 
f ¢(BB842) 


70 LO@P TEST INSESY CMP fe. oOPi8)) 


SZA 

HL. T 

1S# €NTRE 

JMP RECEP LE 


“8 MEANS YES 
fNGeRE TURN ADOR STOFEG I[NEGRRESTL 
EVERYTHING OKAY FOR Tat ABBR 
fi. 0GP 4896 TIME 


PTEST GSBHERETVRA A5p8 STORES IN FIRST Two 
FLOCATIONS oF ADDR JUMPEO Te 


f?eiS INSTRUCTION IS 


SOLED (SB CN THE CARO aNO t® PRE Re ¢ -. 


ALS CALLED JSB af 7HE FLOWS AND IN THe PRINTS 


TREY ARE GNE ARE CHE 
é 


F385 CLA CLL 
fab Klug’ 
ea YJInee 

O0RLL. JME J REST *: 
JMS 1 RAGA! 
CGA JNPAGS 
JMS 1 GSTs 
CLA Ci 
TAQ RANADS 
TAQ KEELES 
Cla 
TAD FFE 
Séa 

#T& LOOP TEST INEZRT 
HLT 
TAD KABSE 
Clk 
TAB J RAWABD 
SZA 

470 LOOP TEST INSER? 
HLT 
DOA LOT ae 
iS8 PANADC 
FAD JTAGA 





6 4 
a & 
2 Ae Sa 


fELERR 

fPOR* 4008 
PSTERE 

fRESET 

GET RANBOM aco 
fSTORE 

/START PRP 
PELEAR 

BET RANDOM ADR 
fess 


fe? »(OMPLEMENT ANG 1 “OREMENT 
/REPURNED FRC 
f@ wmeaks YES 


C44P LOCPL41L) 


ANGeF PC RETURNER it SRR RECTLY 
AGE?T JUMP INST 

fz? -COMPLEMENT as) [ec REMEN? 
fet yum? aAQOR) 

f@ MEANS YES 


(JMP LOOP TL) 


~ 3 tS tT ew it 
ae 5 ee rs So Fae 
~ tra oo Sg 
ee ee ee ¥ 
3 Teh ww Be \e ss 
533 * rr a 2 & 
£ 7* ; ate! ad we 
i oo As. 


E a 4 4 Pa os EE . ae 
FARCE TURN JUMP PSS PNG Cee BOT 
- oe a 











f 


1846 
1647 
1848 
1249 
1856 
1854 
1952 
1853 
1854 
1855 
1956 
1057 
1856 
1859 
1862 
1864 
1262 
1863 
1664 
1265 
1066 
1967 
1968 
1669 
1978 
1274 
1972 
18738 
1674 
1075 
1876 
187? 
1876 
1979 
1@8¢ 
1884 
1882 
1883 
1984 
1985 
1666 
1887 
1268 
1989 
L298 
1894 
1892 
1893 
1294 
1895 
1896 
1897 
1896 
1699 
1188 


DIAL1@ 


1467 
14768 
1473 
1472 
1478 


1474 
1475 
1476 
1477 


1388 
i5@1 
15¢2 
1588 
1594 
15¢5 
1596 
1567 
1518 
1514 
i512 
1513 
1514 


1515 
1544 
1517 
1528 
iS21 
152¢ 


1699 
1661 
1682 
16935 
1694 
1685 
1606 
1687 
1618 
1611 
1612 
16138 
1614 
1615 
1616 
1617 
1628 
1621 


Y823 


7BE4 
7021 
PBA 
4526 
744 


7482 
3526 
2123 
5244 


7329 
4024 
3173 
4464 
4463 
31e4 
4462 
7380 
4126 
7884 
9044 
4976 
7449 


7462 
2123 
5323 
4827 
6474 
5470 
46288 


GO22 
7326 
4154 
7438 
9227 
7624 
8223 
4155 
1156 
7086 
3136 
4137 
4185 
7018 
3135 
41355 
41356 
2157 
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1AC 
LAS fee 
CIA fe? ~fOMPLEMENT AND INCREMENT 
TAD I RANADD /REFURN ADOR 
SZA /@ MEANS YES 
/T0 LOOP TEST INSERT (UMP LoOpi4i) 
HLT /NORETURN ADDR STOREO INGGRRECT 
oCa I RANASO /GKAY=ZERG THE LOC 
182 ONTRG /tNe COUNTER 
JMP LOOP1d /LOOP 4896 TIMES 
ATEST JAC@JUMP TO CONTENTS oF FAC 
/ 
FJAC, CLA CLL /CLEAR 
TAG K@OS7 /FORM INST 
oCa JINST fSTORE 
LOOPAC, JMS I RESETA /RESET 
JMS 1 RANDA /GET RANDOM ahGr 
OCA ALSW STORE In AE 
JMS 1 JTSTA /STAR? FRP 
CLA CLL /CLEAR . 
TAQ RANADD AGE? JUMP ADDR 
{AC fet 
Cla fe? -GOMPLEMENT ANB INCREMENT 
TAG FPC PREFURNED FPe¢ 
SZA /@ wEans YES 
/T0 LOOP TEST INSERT (JUMP UGOPRAC) 
HLT AnGaFPC RETURNED INGGRREETLY 
1S# CNTRY fie COUNTER 
JMP LOOPAC fLGOP 4896 TES 
TAD «8207 /GE?Y BELL 
JMS 1 TYPEA /TYPE four 
JMP® 1 START fBO 17 AGAIN 
aiég9 


é 
ASUBROUTING TO RETURN RANDOM NUMBERS OR 
/THE CONTENTS GP THE RIGHT SHY TCHES 


/ 
RANDOM, @ /REYURN ADOR 
CLA GLb ACLEAR 
746 RNOPLG CHECK FLAG 
SNA ZERO? 
JM® RAND f/¥ES-gET RANSOM NUM 
Swi?tGe, LAs fGET SKITECHES 
JMe TEST ATESY IF GRAY 
RAND. TAD WK (GEF HX 
Tap HY fe HY 
RTL “ROTATE 
HCA HY fSTBRE 
TAQ Hz fe He 
TAD HX four 
RAR /ROTATE 
HCA wx “STORE 
TAQ HX /GEY BACK 
TAG WY fe wy 
TAS we fe we 


Penmaes 1a eninge ta 


2 Cle Le tt reenable el tt {litle o ee REY Hl agmatine AE 


3 7 
7 


é 


Liat 
1ig2 
1198 
1144 
11¢5 
1126 
1197 
1108 
11989 
111¢ 
1144 
1112 
11138 
1114 
1115 
1116 
1117 
1118 
1119 
1128 
ties 
1i22 
1128 
1124 
1125 
2126 
4127 
1128 
1129 
1136 
1453 
1332 
11338 
4474 
1248 
i dé 
4137 
1136 
1139 
114¢ 
1141 
1142 
1443 
1144 
1145 
1146 
1147 
1148 
1149 
1158 
1151 
1152 
11538 
1154 
1155 
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1622 
16238 
1624 
1625 
1626 
1627 
16398 
1631 
1632 
1633 
1634 
1635 
1636 
1637 
1648 
1641 
1642 
1643 
1644 
1645 
1646 
1647 
1638 
1654 
L652 
1688 
L654 
1658 
1856 
1687 
1658 
1664 
1642 
16638 
1664 
1665 
1666 
1867 
1676 
1674 
1672 
1673 
1674 
1675 
1676 
1677 
1708 
1701 
17@2 
1703 
1704 
1795 
1706 
1767 
1718 


15-SEP@<74 Bide 


TEST, 


Pos, 


NEG, 


BONEY, 


INPROG» 


rPERR s 


NARE 9 


TYPE, 


ACTYPE, 


RTL 

OCa wz 

TAD We 

SPA 

JMP NEG 
CIA 

TAD LASTAD 
SPA 

JMB DONES 
JMP INPROG 
1AC 

TAC 

{Ac 

SMA 

JMP INPROG 
CLA CELL 
TAD wZ 

MCA RANADD 
F20 RANADG 
JMP I RANDGH 
CLA Cel 
TAB RNBFLE 
SNA 

JMP RANG 
UL A 

FAB f S8EPRA 
aduS AME 
Hi, f 

JMP SWI? Se 
She a 

TAD RITNaRE 
JMS HARE 
FAB BITACS 
JS ACTYPS 
FAB MSTATE 
JMS NAME 
ESTATE 

JMS Bl?¥e 
HLT 

6 

nCa 8818 
FAD 1 2842 
SNA 

JMP | NAME 
JMS TYPE 
JMP , #4 

g 

¥L§ 

*SF 

JMP .ed 
TCF 

CLA CLL 
JMB of TRO 
8 

BCA JTENP 
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AROTATE 

{STORE 

/GET BACK 

f*# OR = 

/NEG 

/SuUpB FROM LSTLOC 


/SMOULD BE NEG 
/OKAY 

fNO0 GOOD 

ADD 3 


STILL NEG 

NO GOOD 

/G000 NUMBER 

GET BACK 

ASTORE 

/GET BACK 

/REPURN 

ACLEAR 

FRANDGM? 

f@ MEANS RANDOM 
A¥ESegET ANOTHER FANDOM NUMBER 
fCLEAR 

fCE? MESSAGE 

fPRINT YT BUT 

éMLt TO CHANGE SWITCHES 
fGET NEW SWITCHES 
fCLEAR 

(GE? GHAR STRING ABBR 
PPRERT TP OUT 

GET RETURN ADUR 

fT¥pE LT GUT 

/GEY MAJOT STATE ~"Si-S ADR 
APRINT TT OUT 

#EPR STATE 

fYYPE OUT BITS 

GONE 


fSTORE ADO IN AUTO facke REG 
/GE? CHAE 

DONE IF 2ERO 

/SONE<RE TURN 

4t¥ec LT our 

AREPEAT@ ANOTHER 8 cae 


/TYPE IT 











/ 


1156 
L157 
1156 
1159 
1162 
1161 
1162 
1168 
1164 
1165 
1166 
1167 
1168 
1169 
1178 
1171 
1172 
1178 
1174 
1175 
1176 
1177 
1176 
1179 
1188 
1184 
1162 
1183 
1184 
1185 
1186 
1187 
1186 
1189 
1196 
1191 
1192 
11935 
1194 
1195 
1196 
1197 
1196 
1199 
1288 
1281 
12@e 
12838 
1204 
1285 
1286 
1287 
1288 
1289 
i218 


OLAL1@ 


1714 
1712 
1718 
1714 
1715 
1716 
1717 
1728 
1724 
1722 
1725 
1724 
1725 
1726 
1727 
1738 
1731 
1732 
1738 
1734 
1735 
1736 
1737 
1748 
1741 
1742 
1748 
1744 
1745 
1746 
1747 
1758 
1754 
1752 
1758 
1754 
1755 
1756 
1757 
1768 
1761 
1762 
1765 
1764 
1765 
1766 
1767 
1778 
1773 
1772 
1773 
1774 
1775 
1776 
1777 


yS23 


4956 
$422 
4185 
7984 
7BE6 
$125 
4125 
7024 
g824 
4232 
432 
2122 
§313 
4834 
438¢ 
1839 
4302 
$797 
g02¢ 
$125 
4983 
3122 
4125 
7189 
7084 
3125 
7439 
9004 
4032 
4369 
2122 
6337 
4034 
4329 
493¢ 
4352 
8733 
4736 
@522 
@524 
GE16 
@24¢ 
O501 
Q384 
g@384 
g322 
g24p 
garg 
4774 
2326 
BS28 
9520 
924 
@S23 
g324 


15-SEP-74 


TYPGO, 


BITYP, 


BITLS>» 


RTNAOD: 


MSTATE: 


TAD 
Oca 
TAD 
RAL 
RTL 
Oca 
TAS 
RAL 
ANO 
TAD 
JMS 
1S2 
JMP 
TAD 
JMS 
FAS 
JMS 
JMP 
g 
OCA 
TAB 
OCA 
FAO 
CLL 
RAL 
Oca 
Tie 
TAC 
FAG 
JMS 
1S8 
JMP 
TAS 
JMS 
Tab 
JMS 
JMP 
9322 
8324 
G346 
g24o 
RT BS 
OSH4 
B384 
8522 
B24¢ 
OBaa 


BS86 
8528 
9528 
B24B 
8323 
6324 


Bite 


K7774 
CNTR 
JTEMP 


JTEMP 
JTEMP 


KOOB7 
K2268 
TYPE 
CNTR 
TYPGO 
K@245 
TYPE 
KB2i2 
TYPE 


1 ACTYPE 


JTEMP 
K7764 
CNTR 

JTEMP 


JTEMP 


K8269 
TYPE 
CNTR 
BITLG 
4245 
TYPE 
KG242 
TYPE 


1 BITyF 
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ACOUNTER & 
/ a 

/GE? wORD 

ROTATE LEFT 

THREE TIMES 

“STGRE 

GET {7 BACK 

fGEF BIT11L FROM LINK 
AMASK OF REST 

/MAKE CHAR 

CTYPE 

“DONE YET 

/REPEAT 

/ER 

“00 7 

ALF 

foe if 

fREPURN 


/SAVE WORD 
/ENFR = 
/o14(8) 

/GET WORD 
‘CLEAR LINK 
AROFAYE LEFT 
/STORE 

/LINK ZERO 
AINE 

/CHAR 3 8 OR 4 
STYPE iT 
/DONE? 

‘NOP YET#LOOP 
oR 

#D0 IT 

“LF 

/D0 IT 
/RETURN 


fR 
ai 
#N 


/F 
/P 
‘P 


é$ 
‘¥ 


ee Se nT 


- FF padre nave eianprattantiematiieeleehina et ce Rinna samme ticle tt Mt 


e , 
‘ 
5S 


12it 
1212 
1213 
1244 
1215 
1216 
1217 
1218 
1219 
1226 


1224: 
1222 


12235 
1224 
1225 
1226 
1227 
1228 
1229 
1239 
12314 
L232 
1238 
1234 
1235 
1236 
3237 
L238 
2239 
L24@ 
1244 
L242 
1248 
L2¢4 


4 ™ go Fs 
a7 43 
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2008 
2061 
2BGe2 
eas 
2824 
2025 
2806 
20@7 
2618 
2614 
2gi2 


2g713: 
28414 


2045 
2816 
2017 
2826 
2@21 
2822 
2@2%8 
2ne 4 
2@25 
2626 
2@27 
2838 
2634 
2032 
2033 
2834 
2833 
2636 
2037 


VOG3 


BS21 
9524 
2525 
G24¢ 
B22¢ 
2825 
Q222 
@523 
G240 
GSi4 
8516 
g24¢ 
G52e 
9322 
@S47 
goe7 
g2i5 
G2i2 
G@822 
2SS6 
€S23 
PSES 
a3 


§ 


ey 


m) 


be N) Pa fs Se 


& 


> ES We FE, 
RS Bh Gee fe I AR 
% aad bares rae 


Kal £99 Sed 


Bae 4 
€2i15 
B2ie2 
BB8¢G 


15-SEP-74 


SWERR, 


LeLacs 


OS584 
g324 
&395 
8248 
G2OR 
8322 
@326s 
8246 
S44 
@346 
9246 
8526 
G22 
GS47 
8387 
245 
A242 
9322 
6385 
8523 
8385 
AS24 
8273 
G2e6e 
CRT Be 
Q247 
346 
g224 
245 
G24? 
A288 


Bti2 
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“A 
‘Tt 
fE 
/ 


AR 
4§ 
/ 
fi 
/N 
/ 
/P 
AR 
#6 
4G 
/CR 
‘UF 
fF 
/E 
‘Ss 


ak 
te 


~* 
f? 


é 

F 

pi Ga 
oe 

&& 


Sa, 
fr 


“ay 
£ Fi 


JER 
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8808 
G10 


8290 
8398 


8400 
$598 


8608 
8788 


1880 
1149 


1268 
1388 


1486 
1598 


1686 
1762 
2828 
2108 


2288 
2380 


2400 
2588 


2688 
2788 


SBB2 
3198 


5288 
3588 


3488 
3562 


3698 
3786 


DIAL18@ 


81111828 
14141111 


111141111 
11111111 


11111111 
11111111 


ns ie iE 
11141111 


14111111 
11141111 


11141111 
14111111 


pop I le! 
114141111 


11111111 
14141111 


11111111 
S8o8C08B 


ya 
ioe 


yO23 


SELISAC9 
44111111 


11141117 
44111131 


$1144111 
{1114111 


11241111 
41111111 


14141111 
44111111 


44111111 
11111141 


414141111 
412111311 


44111114 
41111141 


411111141 
B2LALBHB 


15-SEP-74 


Liiiiiii 
11113111 


is ee 
14411144 


1411111414 
11111111 


141111112 
14111111 


1411111414 
24424112 


14114144 
144111113 


414213123 
11198886 


124114114 
141111143 


11112114 
DESDEDSE 


B12 


1.141111 
42141131 


pS Ble 
44132111 


44141411 
141211131 


44441111 
141441211 


12144141 
14111111 


44141141 
14141111 


22111111 
eSagegse 


124414111 
41141111 


44111411 
OOAGGGlS 
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pi We bp 8 ey ee 
Liiiiiii 


11221411 
1iiiidqit 


11411411 
p Ge SS ee oe 


11411911 
141114411 


114114131 
111433411 


Lii2i¢i4 
se SS i 


14141944 
SGEGISI0 


114113211 
p Oe le ek 


BESSseae 
SESGGABE 


£22111141 
41111114 


411111114 
11iiii1144 


414111114 
41241114 


44411111 
11241114 


11241134 
14111414 


tidiiiti 
414114311 


41442114 
HUCIGEIG 


41211211 
114111114 


ABE SSERD 
SEBEERg 


14111411 
14131441 


4itiiiit 
11141193 


14111144 
14224444 


11111143 
1iitiiasg 


44111444 
44444444 


142127341 
: i ee ee 8 


44314444 
seecaeag 


14iati44 
41131144 


SBEOGESS 
S608 


Z22114114 
$i0242144 


41144411 
4144114 


44114114 
44414111 


44221111 
44144411 
44140414 
4i14ii9 
44231914 
ai24ii14 


41124024 
eeogeede 


44444414 
42a4d414 


3 
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rat creme cmc mentee Ell 314 IW halal detiemintapteannanrelt 


ee oS kee aan 


de al 
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4208 
41208 


4200 
4308 


4406 
45608 


4689 
4708 
5888 
5188 


5288 
5368 


5488 
5588 


5669 
5788 
S006 
5408 


6206 
6362 


G4 Y 
6303 


6696 
6786 
7022 
7188 


7268 
73CE 


7482 
752@ 


7622 
7722 
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q5-SEP=74 


BI42 
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OIAL1@ 


AGTYPE 
ALSW 
AMSKH 
APT 
APTADD 
BE 
BADD 
BITS 
BITLO 
BITYP 
CNTR 
CNTRi 
D@NE 
DONE 
FEXIT 
FEXP 
FRC 
FPCOM 
FRPERR 
FRERRA 
FRICL 
FPST 
FSTATE 
Hx 

HY 

Hz 
INDEX 
INPROG 
JINST 
JMPL 
JMP2] 
JMPS 
JMP4 
JMPS 
JMP6 
JMP7 
JMP8 
JMP9 
JMPADD 
JTAGA 
JTEMP 
JTS 1 
JTSTA 
KOSO1 
KgZ83 
K O27 
K9027 
KG10¢ 
KG207 
K@212 
«9215 
49268 


yBe3 


4787 
Gil 4 
G1i83 
6375 
G74 
Gi17 
g129 
GB138 
4737 
4733 
@122 
G123 
9124 
4644 
B52e 
@i@2 
8276 
6553 
4657 
$262 
6552 
6555 
6562 
185 
156 
137 
i382 
4,646 
8173 
G273 
@484 
9217 
@622 
9724 


4032. 


4146 
4245 
4,543 
174 
6067 
9185 
9152 
g06o 
g222 
9223 
ge24 
$025 
9226 
9027 
g03g 
9034 
9232 


qS-SEPe7¢ 


40406 
KLEOS 
Ki8ig 
Ki82¢ 
KiO3e 
K1L046 
K1L059 
KLGES 
Ki67@ 
K1i12@ 
Ki438 
K2660 
K4008 
K76@2 
K7732 
K773? 
K7766 
K7 765 
K7776 
KI774 
K7776 
LASTAD 
LOOP1® 
Loopia 
LOGR? 
LCoarac 
LOer! 
LOGPX 
LSTLoc 
MSTATA 
MSTATE 
NAME 
NEG 
NUMPS 
NJIMP2 
NUIMPS 
NJMPB 
NYWMPG 
NJMP7 
NUMPB 
NIMPO 
CABO 
OADOA 
OKAYS 
OKAY2 
OKav3 
OKAYS 
okays 
OKAY6 
OKAY? 
OKAYS 
OKAYS 


Bt42 


6033 
8834 
B235 
8836 
8637 
8042 
BE4i 
6042 
GB43 
6844 
BB45 
GB46 
GG47 
$250 
8851 
6852 
8853 
G54 
g855 
6856 
8837 
8866 
4481 
4444 
4045 
1583 
4275 
4277 
2637 
8873 
4772 
1671 
4634 
6354 
9445 
O55% 
736 
4244 
116i 
12537 
4355 
424 
0865 
314 
8423 
8541 
86354 
8746 
1254 
11472 
1267 
1365 
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POS 
RANADD 
RAND 
RANDA 
RANGOM 
RESET 
RESETA 
RNOFLG 
RTABD 
RTNADA 
RTNAGD 
SETUPL 
SETUP2 
SETUPS 
SETUP 4 
SETUPS 
SETURG 
SETUP? 
START 
SWERR 
SWERRA 
SHITCH 
FaLew 
7 AMS 
TEST 
TFEXP 
TWA 

F JAE 
oer a 

¥ J&@ 

* JGE 
FAGT 
THULE 
TJi7 

T JM 
TUNE 
TJISE 
TIXN 
TOUT 
FXREG 
TYPE 
FYPEA 
*Y¥PGO 
X89 

Xi 


41627 
6166 
4667 
BEES 
1668 
Ei46 
BE64 
B4134 
GO83 
8872 
4756 
B336 
BA46 
8563 
8687 
8778 
4077 
4245 
2870 
2eas 
BE64 
4863 
9482 
6127 
162% 
8426 
6566 
1566 
14226 
8234 
8342 
1162 
8452 
6773 
4376 
8662 
1443 
4274 
BH8A 
@i34 
4788 
BO74 
47435 
6187 
2119 
Biid 
B4116 
8877 
4125 


Rd en aint te 


nn 
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ACTYPE 


ALSW 
AMSW 


APT 


APTADD 


B28 
BADD 
BITS 
BITLO 
BITYP 
CNTR 
CNTRL 
DONE 


DONEL 
PEXIT 
FEXP 
PPC 


FPCOM 
FPERR 


FPERRA 


FPICL 
FPST 


FSTATE 


HX 
HY 
Hz 
INDEX 


INPROG 


JINST 


JMPL 
JMP2 
JMPS 
JMP4 
JMP5 
JMPS6 
JMP? 
JMPS 
JMPS 


JMPADD 


JTAGA 
JTEMP 
JTST 

JTSTA 
KOBO1 
KOOB3 
KOBE7 


1134 
117% 
&85 
1168 
619 


41a? 


1078 
1138 
1154 
152% 
1178# 
1138 
139% 
149% 
1414 
664 
1199 
49% 
115% 
769 
111% 
552 
875 
46# 
97 
97% 
454% 
47# 
46# 
156# 
157# 
158% 
151% 
1118 
182 
1068 
2978 
379% 
463 
5484 
624 
7O7# 
794 
874% 
944% 
219% 
1g2# 
124% 
95 
98% 
62% 
63% 
648 


11548 
278 
496 
268 
681 
110% 
199 
133% 
993 
983 

1187 

11748 
164 
982 
$16 
668 

11168 
2ié 
266 
§55 
195 
556 
879 
252 


11398 


285 
32 


208 - 


1137 
1998 
1294 
1894 


41145 
2148 


4698 
625# 
7958 


264 
194 
197 
190% 
27k 
229 
1834 
937 


11478 
285 
766 
279 
592 


1862 
816 


14192 
168 
978 
335 
727 


2735 
8&6 
380 
629 
883 


256 


1995 
1998 
1108 

966 


11218 


262 


349 
1826 
202 
192 
556 


294 
784 
294 
754 


928 


246 
41914 
348 
746 


384 
844 
384 
638 
868 


4897 
14599 
1192 

948 


S47 


438 
4245 
995 


440 


4859 


355 
792 
358 
764 


9314 


247 
1854 
399 
751 
552 
386 


637 
948 


4,396 


1185 
966 


434 


524, 
996 


328 


1144 


378 
1263 
5&4 
776 


$69 


248 
i678 
416 
617 
Adg 
$13 


442 
G52 


1437 


34.9 


592 
4885 
599 


439 


376 
787 


11457 
ao4 
836 
442 
383 


74h 
956 


592 


677 
1818 
684 


em 


434 


437 


4467 
42% 
B44 
523 
387 


745 
S84 


675 


768 
1455 
767 


4&6 


£46 


4477 
S28 


532 
594 


749 
989 


7&6 


653 
1136 
556 


468 


1186 
5412 


594 
$96 


724 
1835 


eF4 


9208 
1162 
925 


S42 
325 


539 


684 
475 


799 
4969 


947 


985 
1162 
984 


595 
336 


378 


477 
883 


925 


4627 
1175 





615 
596 


5883 


686 


484 
808 


989 


1178 
1864 


622 
647 


645 


762 


486 
813 


1924 


1181 


we 
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KBboc? 63# 868 


K812¢ 66# 926 968 
K2207 67# 1975 ‘ 
K#212 68# 1171 1190 
KB215 69# 1169 1188 
K8260 70% 1165 1184 
Ke400 74# 251 334 447 507 877 663 745 835 
Kiged 72# 261 

Ki2io 73# 346 

Kia20 74# 432 

K183¢ 75% 518 998 4237 
Ki84g 768 5389 

K185¢ 77% 674 

K1869 78% 757 

Ki87¢ 79% 852 

Ki12¢ eB# 1923 

Ki13¢ B18 979 

K2000 B2H 915 

K4000 83# 2355 

K7682 B44 309 392 Age 638 720 809 884 OB7 
K7752 B5# 229 

K7757 86% 463 

K7764 S7# 1176 

K7765 eek 232 

K7776 a9# 904 

K7774 9@# 1156 

K7776 91% G@i 

LASTAD igi# 245 1497 
LooP1e 984% i945 

LOOP14 12254 1455 

LO00P9 916% 965 

LOOPAC 19618 1674 

LOOP] 9g4# 971 

LOOPX 906% 967 

LSTLOC igi 12428 

MSTATA 106# 

MSETATE 126 1135 L2846 
NAME 1127 1132 1436 1140# 4144 
NEC 1195 11118 

NUMP4 293 296 Sg72 
NUMP2 378 3998 

NUMP3 465 468 4og4 
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NUMP6 706 7188 

NUMP7 789 794 827% 
NUMPB B66 872 g62e 
NJMP9 943 9554 

oadd 188 4147 

OADDA 100% 165 

OKAY1 302 342 34166 
OKAY2 385 394 3994 
OKAYS 475 404 4898 


OKAYS 554 5598 























OKAYS 
QKAY6 
QKAY7 
OKAYS 
OKAYS 
POS 
RANADO 


RAND 
RANDA 
RANDOM 
RESET 
RESETA 
RNDFLG 
RTAODOD 
RTNADA 
RTNADD 
SETUPS 
SETUP2 
SETUPS 
SETUP 
SETUPS 
SE TUP6 
SETUP? 
START 
SWERR 
SWERRA 
SWITCH 
TALSW 
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TEST 
TFEXP 
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TUAC 
TYAL 
TJEG 
TUGE 
TYGT 
TULE 
TYLT 
TJMK 
TUNE 
TJSB 
TUXN 
TOUT 
TXREG 
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866 
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1B3# 
99 
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6668 
7498 
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1877 

12168 
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1129 
269 
514 
736 
267 
569 


11628 
265 
972 
854 
580 


892 
2608 
420 
838 
56 
748 
978% 
662 
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1145 
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326 
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783 
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685 
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657 


368 
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648 
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694 


4189 


945 


949 
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436 
737 


434 
749 
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936 


982 


964 


423 
684 


439 
739 
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742 
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1626 


4825 


436 
667 
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763 
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TYPGO 11568# 1168 

X2e 112 1248 

Xi 125% 

X2 126% 

X7 L3i# 

XAODO 1i2# 928 

XREG 142# 999 922 936 941 
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